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The present popularity of 
veterinary medicine com- 
pared with the _ public’s 


“CORN STATES” 


and the indifference toward it in 

former years, when “Corn 

Present Rating b States” was an infant in- 
of dustry, is evidence of will- 


ing workers under good 


Veterinary Science leadership. 


The service rendered by those who practice veterinary medicine in 1940, 
compared with that of former days, is more generally conceded to be 
a necessary part of national, state and community life. 


ae 


Home Plant of The Com States Serum Company 


The improvement was not accidental. On the contrary, the labors of the 
veterinary profession have been brought into the agenda of national 
problems through the efforts of organized veterinary medicine, to which 
the main components of the serum industry gave moral support and 
practical aid by advocating rational practices in all branches of animal- 
disease management. 


To accomplish this end, the achievements of college-trained men in local 
clinical work were publicized on a nation-wide scale through the medium 
of the press and radio with the result that thoughtful men no longer 
discount the need of a well-disciplined veterinary profession. 


CORN STATES SERUM COMPANY 


Omaha 
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Wr ALL RECOGNIZE the importance of the 
livestock industry in any purely agricul- 
tural area. Nebraska is such an area. Ne- 
braska is suited in soil and climate to the 
production of feed crops which can be mar- 
keted only through live stock. Since more 
than 70 per cent of the state’s total gross 
income is derived from the sale of live 
stock and livestock products, everyone in- 
terested in the development of Nebraska’s 
resources must take an active interest in 
the livestock industry. 

The one thing that threatens this indus- 
try is disease. You, gentlemen, are the 
ruardians of livestock health and, as most 
of our live stock are used as human food 
and many of the animal diseases are trans- 
mitted to man, you are the guardians of 
human health as well. 

We are not unmindful of the fact that 
you gentlemen depend upon this industry 
for your livelihood. The livelihood and 
prosperity of the farmer depend largely 
upon a successful livestock program. A 
successful livestock program is built upon 
and around scientific methods. Those who 
have continued to use obsolete hit-and-miss 
haphazard methods are “out of the picture.” 
The prosperity of Nebraska and the best 


annual meeting of the Ne- 
braska State Veterinary Medical Association, 
Omaha, Neb., December 12-13, 1939. 

‘Assistant director of agricultural 
State of Nebraska. 


*Presented at the 


extension, 


A Cooperative Program of Livestock Management” 


H. G. GOULD} 


interests of all businesses and professions © 
as well as those of the farmers can best © 
be served by a thorough understanding of _ 
livestock problems and coéperation in work- — 
ing toward their solution. 

Today, the successful livestock man must 
be a student. He makes every effort to 
become acquainted with better methods of 
feeding and management. He has available 
for his use the best scientific information 
made possible through our land-grant col- 
lege institutions. These colleges are estab- 
lished to serve all of the people. Their 
work can be most effective when they are 
assured of the confidence and support of 
all groups. 


FARMERS’ NEED FOR AGRICULTURAL 


KNOWLEDGE STIMULATED DEVELOPMENT oc: 
OF AGRICULTURAL COLLEGES we, 3 
The development of agricultural colleges ae 


with their experiment stations and exten- 
sion service is an outgrowth of a desire 
on the part of farm people for agricultural 
knowledge. The founders of our country 
more than 150 years ago started a move-— 
ment to collect information from the old 
world which would help to make agricul- 
ture in this country more profitable. The 
papers of George Washington plainly in- 
dicate an intense interest in a study of this — 
science of agriculture. 
It was not until the onan of the Civil 
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_its position as a center 


War that the Land Grant College Act was 
passed by Congress, establishing colleges 
for the teaching of agricultural subjects. 
Twenty-five years later, because of a de- 
mand for specialized research on agricul- 
tural problems, the Morrill Act established 
experiment stations in connection with the 
agricultural colleges. 

For 50 years the College of Agriculture 
of the University of Nebraska through its 
experiment station has been collecting in- 
formation relative to the State of Nebraska 
and its agriculture. The aims and purposes 
of the college have been constantly pointed 
toward a solution of the more important 
The college has jealously guarded 
for the best-known 
information 


problems. 


source of available scientific 


agricultural matters. 


old Farmers’ 


The work of the agricultural college and 
experiment stations can be of value only 
when the farmer on the land can make 
practical use of the available information. 
Various methods of disseminating this in- 
formation were followed during the early 
years. Meetings, demonstrations and lec- 
tures were used in rural communities. The 
Institutes were important in 


this process of evolution. The demand for 


‘4s organized agricultural education in the field 


‘Thus at 2 


culminated in the passage of the Smith- 
Lever Act in 1914, establishing the agri- 
cultural extension service as a third branch 
of the college. 

25-year intervals there have been 


established agricultural class room teach- 


ing, agricultural research, and agricultural 
extension with federal and state codpera- 
These three 
make up the 


tion on an organized basis. 


branches of activities now 


agricultural college. 


IN LARGE PART BY FARM PEOPLE 


The extension service is now 25 


old and has been operating in a field of 


years 


- organized education outside of the school 
room. rams affecting and 


2. 


Jour. A.V.M.A 


sponse of farm men and women throug} 
organized community groups has resulte 
in their participation in one of the most 
important programs of adult education that 
has thus far existed in the world. 

The value of the extension service pro- 
grams lies in the fact that farm people 
take the lead in outlining the projects to 
be worked upon and furnish the local lead- 
ership to carry out their plans. It is rec- 
ognized that in any new movement of this 
kind, time is necessary to perfect plans and 
to standardize procedures. In the early 
stages of organized extension work, farm 
people often expected personal service from 
their county extension agent. This pro- 
cedure greatly lessened the number of con- 
tacts that could be made and slowed up the 
process of extending information to large 
numbers of people. Demands of individ- 
uals for services which the agent was not 
trained or qualified to perform sometimes 
caused misunderstandings and brought crit- 
icism from specialized business or profes- 
sional groups, who naturally resented what 
they considered government-paid competi- 
tion. Diagnosis and treatment of livestock 
diseases is not a legitimate activity of an 
extension agent. Livestock sanitation in- 
formation and educational work on the pro- 
duction of disease-free herds is a part of 
his duties. Programs built by farm people 
themselves have in the past sometimes 
failed to recognize the difference between 
these services. 

Great progress has been made in 
quainting people with the educational posi- 
tion of the extension service, and farm 
leaders generally are considerate of the 
county agent’s position and wish to pro- 
tect their educational programs for the rea! 
service which can be rendered in that field. 
While great progress has been made, we 
must recognize the difficulties involved 
operating a codperative educational system 
of this kind and we must look for and ex- 
pect inevitable clashes of personalities and 
interests. All interests in Nebraska must 
recognize that their welfare is dependent 
on the farmer and that, in turn, his family 
is dependent on the land. 

We ee extension specialists and 
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ticipation of the farmer in the formulation | 
policies and objectives and in the local 
administration of the programs. The re- 


wry 1940 


inty agents to adhere to facts. Misin- 
formation, speculation, supposition or prop- 
ganda is not tolerated. Facts, deter- 
mined by the latest impartial scientific 
research, are the foundation of our educa- 
tional program. Any deviation from such 
a principle on our part would lead to dis- 
loss of confidence among the 
institution was designed to 


trust and 
people our 


serve. 


| VETERINARIANS CAN BE OF GREAT 
SERVICE IN EDUCATIONAL PROGRAMS 
or ANIMAL-DISEASE CONTROL 


Livestock disease prevention 
sanitation offers a vast field in this serv- 
ice. More and more, medicine is advancing 
toward the field of prevention rather than 
cure, and veterinary medicine is no excep- 
tion. Many sound principles of sanitation 
have been advocated in the field of veter- 
inary science within the past 20 years 
which, if put into practice, would eliminate 
many disease problems. To do this requires 
time and co6dperative effort. Here, veter- 
inarians can be of service in a more inten- 
sive educational program. They can take 
a more active part in this program, and 
thereby stimulate confidence and codpera- 
tion——two factors vital to success in any 
undertaking. We invite the aid of veter- 
inarians. We have demonstrated what can 
be accomplished through coéperation within 
the past two or three years in the control 
of anthrax and sleeping sickness in this 
state, 

In 1938, Dr. Alford and W. W. Derrick 
of our extension service held 35 meetings 
in the so-called anthrax area of the state, 
namely, the northeast counties. At these 
5) meetings they had a total attendance 
of 2,052, or an average of 59 per meeting. 
In making a check-up in the fall of 1938 
by a questionnaire to the practicing veter- 
inarians in this section, we found that 14,- 
643 head of cattle, 649 head of horses and 
451 head of sheep were vaccinated with 
preventive measures against anthrax. 
These figures, it seems, show the codpera- 
tive spirit between workers in extension 
and the practicing veterinarians of north- 
eastern Nebraska. Veterinarians were in 


LIVESTOCK MANAGEMENT 


in 1939 


attendance at practically every one of the 
meetings. 
In the 


Mr. Derrick covered this 


spring of 1939, Dr. Alford and 


an attendance of 1,723. As yet, we have 
not gathered statistics on the number of 
cattle vaccinated in 1939, but in talking 
to the veterinarians we have been informed 
that as many or more cattle were vaccinated 
as in 1938. Along with these an- 
thrax meetings Dr. Alford and Mr. Derrick 
discussed sleeping sickness in horses. Aside 
from this northeast district, we held 60 
meetings on sleeping sickness, covering the 
entire state, with an attendance of 3,697. 
This makes a total of 102 livestock sanita- 
tion meetings with 5,420 attending, or an 
average of 53 per meeting. Both types of 
meetings met with the entire approval of 
the veterinary profession. We need more 
of this coéperative spirit. 

It is our plan to carry on another series 
of meetings in the spring of 1940 to call 
the farmers’ attention to these diseases and 
what they can do to prevent outbreaks. 

The livestock disease problem is a com- 
plex one. As our country becomes older 
and as livestock numbers increase, the 
carrying capacity of our land will be taxed 
and the disease problem will become more 
complex. This means that in order for this 
industry to prosper, veterinarians, 
stock men and farmers must join in an edu- 
cational program of disease control through 
sanitation. The farmer must be taught the 
importance of the proper handling of his 
land as an animal-health factor and he must 
be told that haphazard methods commonly 
used in the addition of new stock to his 
farm are unsound from a disease-control 
standpoint. Until the Nebraska farmers 
can be made to realize that better livestock 
sanitation on the farm is necessary to the 
welfare of the state’s largest industry, 
tle progress will be made in disease-control 
work. 

To bring this inform 
is one of our jobs, and it is the major task 
of the veterinarian. We can do the job 
with effort. 
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Extension service activity in the field of 
livestock management during recent years 
has centered around what is called the 
pasture-forage-livestock program. This pro- 
gram developed out of the chaotic condi- 
tion in which the Nebraska livestock in- 
dustry found itself after the devastating 
drouth of 1934. Livestock numbers had 
been reduced to the lowest ebb in the his- 
tory of the state. Native pastures were 
destroyed. Forage reserves were exhausted. 


NEBRASKA’S PASTURE-FORAGE-LIVESTOCK 
PROGRAM IS WINNING 
STATE-WIDE SUPPORT 


Farmers could not rebuild their herds 
until pasture and feed reserves were 
reéstablished. A pasture improvement pro- 
gram in 1935 was sponsored by the agri- 
cultural college, the Nebraska Crop Grow- 
ers’ Association and the Omaha Chamber 
of Commerce. From this beginning we find 
the pasture-forage-livestock program of 
today commanding the interest and codép- 
eration of chambers of commerce, livestock 
organizations, civic clubs and business and 
professional groups all over the state. The 
veterinarians can not help but have an in- 
terest in such a program which vitally 
affects the livestock industry of our state. 
Veterinary codperation in this program is 
most welcome and appreciated. 

Nebraska farm people are now experienc- 
ing depressing conditions. The problem 

of bare subsistence is paramount with a 
distressingly large number. Those who are 
able to maintain their live stock are best 
able to carry on. It must be the interest 
of every group and agency to lend encour- 
agement and support to programs which 
build and maintain livestock numbers and 
feed supplies. We must maintain the mo- 
rale of the farm people through a sym- 

pathetic understanding of their problems 
and coéperation in their solution. 

_ We must turn our undivided attention to- 

_ward the farmer and his family residing on 

the land. We must help each community in 
Nebraska to know better its natural and 


sible in their best development and use. © 


Our welfare as educators and professional! 
people depends upon this. Our duty as citi- 
zens demands it. Codperative effort wi 
achieve these aims. 


Our United States 


Just about 300 years ago the blanket of 
civilization began to unroll itself on th 
western hemisphere. And after these 30) 
years, we pause to review the record. | 
is impressive and startling, to say the least 

Viewed from a world standpoint, th 
United States occupies about 61% per cent 
of the world’s surface and contributes about 
the same per cent of the world’s population 
Yet, in spite of the fact that we represent 
only about one fifteenth of the whole ir 
area and people, we possess 45 per cent ot 
the world’s wealth. 

Of the total annual production of oil 
amounting to approximately 2 billion bar 
rels, 62 per cent comes from this country 
One third of all the pig-iron, 35 per cen 
of the copper, lead and zine and 30 pe! 
cent of the world’s coal are of United States 
origin. The State of Colorado boasts th¢ 
only mountain of molybdenum (used i: 
hardening steel) in the world and Califor 
nia and New Mexico are now a source of 
supply of potash for the South’s cotto: 
crop. In the past most of our potash came 
from Germany. 

We consume 45 per cent of the world’s 
tin, 56 per cent of the rubber and 72 per 
cent of the silk. Of the 43 million auto- 
mobiles in the world, 29 million are in the 
United States. In 1937, a little more than 
one half of the world’s cotton was grown 
in this country. And, impressive is the 
fact that there are more students in the 
colleges and universities of the United 
States than in those of all other countries 
combined. 


The Department of Agriculture yearbook 
is dedicated to Wilber Olin Atwater (1844- 
1907), who organized the Office of the 
Experiment Stations. He was a pioneer in 
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DURING the past BY, years (1936-1939) 


| four separate outbreaks of an uncommon 


disease of young pigs characterized by 


| gross lesions of degeneration of the liver 
| have been brought to the attention of the 


Illinois Agricultural Experiment Station. 
The predominate and striking gross lesion 
in all pigs autopsied was liver degeneration. 
However, it was not until observations were 
completed on the fourth outbreak (July 
1939) that a possible explanation of the 
liver lesions and the possible nature of the 
disease were suggested. In the light of 
observations to be described herein, it ap- 
pears that pigs may be susceptible to the 
poison compounds in coal-tar pitch and 
that the ingredients of coal-tar pitch as en- 
countered in hog pastures following inges- 
tion by pigs may cause diffuse degenerative 
changes in the liver. In this paper the fea- 
tures of the natural and experimentally in- 
duced disease are set forth to assist clin- 
icians in the identification of the malady. 
A correct diagnosis facilitates definite, ef- 
fective methods of prevention. 


OCCURRENCE 


Degeneration of the liver in pigs accom- 
panied by clinical symptoms of weakness 
and death is rarely recorded in swine path- 
ology. However, a review of available lit- 
erature prompts reference to two outbreaks 
of possible significance in the particular 
problem at hand, although it is recognized 
that multiple factors are involved in liver 
degeneration. Semmer’s! description of an 
enzootic hepatitis among 2-month-old pigs 
in Russia calls to mind certain features of 
the sporadic disease encountered in Illinois 
herds. Grossly the liver presented a mot- 
tled or speckled appearance with numerous 
dark red lobules interspersed among bright 
red or grayish-yellow areas. The only 


*Ffrom the division of animal pathology and 


hygiene, University of Illinois. — 


By ROBERT GRAHAM, D.V.M., H. R. HESTER, D.V.M., M.S., and 
J. A. HENDERSON, B.V.Sc., 


Urbana, Iil. 


M.S. 


symptoms noted were debility and inap- 
petence, which appeared but a short time 
before death. A similar outbreak of a 
disease of pigs in Iowa which Quin and 
Shoeman*? designated “idiopathic hemor- 
rhagic hepatitis of swine” also bears a 
certain resemblance to coal-tar-pitch pois- 
oning in pigs as observed in Illinois.* Thir- 
ty-two pigs in a herd of 130 died after a 
short illness. At autopsy the livers of af- 
fected pigs presented a speckled appearance 
due to the fact that many scattered surface 
lobules seemed hemorrhagic. The histo- 
pathological changes, involving destruction 
of the central hepatic cells in numerous 
lobules, were accompanied by hemorrhage. 


Only a few peripheral hepatic cells in the 


affected lobules remained normal. The au- 
thors concluded that the changes observed 
in the liver were the result of a toxemia of 
undetermined etiology. 


HISTORY 


Following observations on the fourth 
(1939) and last outbreak coming to our 
attention, wherein pigs had access to coal- 
tar pitch in the form of expended clay 


pigeons employed by gun clubs in shoot-— 


ing practice, it was learned that the pigs 
in the first outbreak (1936) were similarly 
exposed. Small, broken pieces of clay 
pigeons were available ad libitum to pigs 
in pastures which had been used as a shoot- 
ing ground. It was not possible to deter- 
mine the accessibility of coal-tar pitch to 
affected pigs in the second and third out- 
breaks as the owners could not be con- 
sulted. However, the history, symptoms, 
gross and microscopic changes in the liver 


of affected pigs presented for autopsy were 


quite similar to those in two outbreaks 


*After this report was prepared, Quin and 
Shoeman advised that pigs suffering from idio- 
pathic hepatitis (1933) were exposed to coal- 
tar pitch, as in the first and fourth Illinois out- 
breaks coming our attention. 
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in which pigs grazed on ground where ex- 
pended clay pigeons were found. 

In the first outbreak observed (1936) 
the animals were fed yellow corn, commer- 
cial protein supplement, commercial min- 
eral, and alfalfa pasture which had gone 
to seed. Wild cherry and bull nettles were 
found occasionally in the alfalfa _field.* 
Both plants as well as alfalfa seed were 
— collected and fed to healthy guinea pigs 
and healthy pigs. No symptoms of illness 
were observed in the experimental animals, 


Fig. 1. Toxic degeneration of the liver. This 
liver, obtained from a naturally affected pig, 


shows a mottled appearance and diffuse 


degenerative changes. 


and autopsy of these animals failed to re- 
veal hepatic involvement. 

In the second and third outbreaks, as in 
the first, the ration appeared satisfactory 
and, as in the first outbreak, the causative 
agent or agents were not recognized dur- 
ing the time the losses were sustained. More 
recently, naturally affected pigs from the 
fourth outbreak (1939) showing the char- 
acteristic hepatic lesions prompted inquiry 
into the history of the disease, with special 
reference to the diet. The grain rations 


*The 
valuable 


gratefully acknowledge the 
assistance given by the late J. J. 
Pieper, professor of crop production, depart- 
ment of agronomy, University of Illinois, in 
conducting poisonous plant surveys on farms 
where the spontaneous disease occurred in 
awine. 


authors 
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appeared normal but it was learned that the 
pigs of this herd were on a pasture where 
clay-target remnants or expended clay 
pigeons had been left on the ground by the 
local gun club. The owner of the pigs in 
the first outbreak (1936) upon inquiry re- 
called that the alfalfa pasture on which 
the pigs were kept had been used for shoot- 
ing clay pigeons. 


SYMPTOMS 


As far as could be FA a of 
the mature animals, including sows nurs- 
ing pigs, in the four naturally affected 
herds exhibited clinical symptoms, though 
10 to 20 per cent of the young pigs, 6 to 
20 weeks of age, in affected herds suc- 
cumbed. Pigs in which the hepatic lesions 
were encountered at autopsy were usually 
found dead or in a moribund condition. 
However, a few pigs which displayed in- 
appetence were delivered to the laboratory 
for examination. 


Symptoms of inappetence and _ weak- 
ness were of short duration, as death 
occurred within a few hours. The symp- 


toms when observed as reported by 
the owners consisted of moderate to 
complete inappetence, tucked-up abdomen, 
rough coat, weakness and depression. Pigs 
showing mild symptoms of sluggishness at 
autopsy revealed gross degenerative 
changes in the liver, but the lesions were 
extensive than in fatal 
amined immediately after death. The mild 
lesions were restricted to the margins of 
the organ, while in the fatal cases exam- 
ined the parenchyma of the organ was 
grossly and diffusely involved. 


less cases ex- 


PATHOLOGICAL LESIONS 


The gross lesions observed in naturally 
affected pigs at autopsy resembled degen- 
erative hepatic changes encountered in pig 
anemia. However, anemia due to iron or 
iron and copper deficiency was easily ex- 
cluded in the history of the illness, for al! 
pigs had access to the ground. Further- 
more, the histopathological changes in the 
liver of naturally affected pigs excluded pig 
anemia. 

In moribund pigs sacrificed for autopsy, 


0 
‘ 
— 
AS ‘ 
t 
b 
Tz 
t 
- 
% 


FeskuarRy 1940 


sen 
x 


137 


the blood appeared anemic. Hemoglobin 
determinations (Tallquist method) ranged 
between 30 and 60 per cent and the red cell 
count varied from 1,500,000 to 4,500,000 
percmm. The leucocyte count ranged from 
15,000 to 22,000 per cmm. In the subcuta- 
neous tissues jaundice of varying intensity 
was observed and the body lymph nodes 
revealed slight marginal congestion. Edema 
of the visceral lymph nodes was noted, and 
the abdominal cavity contained varying 
amounts of straw-colored fluid. Usually, 
the liver presented a red and yellow mot- 
tled surface, and in advanced cases the en- 
tire organ was involved (fig. 1). In some 
cases the liver was slightly adherent to 
the diaphragm. In one fatal case the liver 
presented an irregular nodular surface and 
the organ was light yellow. Sections of 
the liver usually revealed diffuse involve- 
ment of the parenchyma. other 
lesions were observed. 


3ACTERIOLOGICAL FINDI NGS” 


Pigs from the four affected herds pre- 
sented for autopsy were cultured on meat- 

mash, plain agar and blood-agar mediums. 
Heart blood, liver, spleen and lymph nodes 
were the sources of the inoculums. Por- 
tions of these tissues macerated in sterile 
physiological sodium chloride solution were 
inoculated subcutaneously into rabbits, 
guinea pigs and pigeons. In all cases the 
bacteriological examinations and animal in- 
oculations proved negative to pathogens. 


EXPERIMENTAL PROCEDURE 


The possible relation of copper to the 
liver lesions was given consideration in an 
attempt to establish the nature of the dis- 
ease, as in each herd mineral mixtures of 
uncertain composition were fed. Prelim- 
inary pig- and rabbit-feeding experiments 
failed to confirm the relation of copper to 
the lesions encountered in naturally affected 
cases.* 

The possibility of lead poisoning from the 
paint of the clay targets prompted inquiry 
acknowledge the as- 
1938) in this 


‘The authors gratefully 
‘isitance of G. L. Dunlap (resigned 
aspect of the 


into the chemical composition of paint on 
clay-pigeon targets. In this connection, it 
was learned that clay pigeons are composed 
of coal-tar pitch and finely ground lime- 
stone, painted with a protective covering 
of calcimine. The toxic properties ascribed 
to coal-tar pitch, the chief ingredient of 
clay-pigeon targets, suggested the possible 
significance of coal-tar pitch to the liver 
damage in pigs. This conjecture presumed 
that young pigs might eat these materials 
in amounts sufficient to cause poisoning. 
However, according to Sollmann,* toxic 


Toxic degeneration of the liver ex- 


Fig. 2. 


perimentally expended 


induced by feeding 
clay-pigeon target. 


doses of coal tar (animal species not men- 


tioned) produce effects similar to phenol | 


and induce such 
colic, diarrhea and collapse. Since the syn- 
drome, with the exception of collapse, was 


not observed in naturally affected pigs, it 


appeared that the amounts of coal-tar pitch 
necessary to produce symptoms of poisoning 
in young pigs were not consumed by ani- 
mals under natural farm conditions, or that 
the symptoms of coal-tar-pitch poisoning 


in pigs are in variance with the syndrome _ 


ascribed to coal tar 


. 


ties of coal-tar pitch are generally acknowl- 
edged, it is also apparent that coal-tar pitch 
may vary grenty. Weiss mn Downs, * in 


symptoms as vomiting, 
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discussing the compounds in coal-tar pitch, 


comment as follows: 


There is a rather popular idea that any- 
thing can be found in coal tar, based on the 
assumption of the layman that coal-tar 
products are in general found in tar itself. 
Even the technical man is under some mis- 
apprehension, as Lunge in his book Coal 
Tar and Ammonia lists some 200 odd sub- 
stances which various investigators have 
claimed to have found in tars from various 
sources, including such widely differing 
types as blast furnace, peat, lignite, and 
wood tars, as well as the various tars from 
bituminous coal. The type of tar produced 
in greatest quantity in the United States 
is coke-oven tar, so it seems that more 
exact information on its composition is 
desirable. 

A notable feature of their results is the 
comparatively few compounds existing in 
the tar in appreciable amount, probably not 
over one quarter of those popularly sup- 
posed to be there, though the toxic proper- 


ties of some ingredients are acknowledged 


by chemists. 

These authors report the following in- 
gredients in a mixture of four representa- 
tive coke-oven tars: 


Light oil: 
Crude benzene and toluene 
Coumarone, indene, etc 


Xylenes, cumenes, and isomers......... 


Middle and heavy oils: 
Naphthalene 


In order to determine the effect, if any 
of remnants of clay pigeons, portions of thy 
clay-target remnants obtained from the jas 
ture on one farm where the disease occurre; 
were collected and fed to healthy pigs 
Commercial coal-tar pitch and shot als 
were fed to other lots of healthy pigs. The 
critical evidence in support of the toxic 
effect of expended clay targets, as well as 
coal-tar pitch, following ingestion by 


healthy pigs is briefly set forth. 4 


FEEDING EXPERIMENT A 

Five 9-week-old pigs received 15 Gm. (().5 
oz.) each of powdered clay-target remnants 
per day. The material was thoroughly 
mixed in wholesome feed, which was read- 
ily eaten for three days, but on the fourth 
day all animals refused to eat the mixture. 
On the ensuing two days 6 Gm. (0.2 0z.) 
of the material was administered by cap- 
sule. All five pigs succumbed eight to 20 
days later. At autopsy, jaundice, excessive 
serous fluid in the abdomen, edematous vis- 
ceral lymph nodes and marked degenera- 
tive changes in the liver were observed in 


Per Cent by Weight of 
Dry Tar 


Unidentified oils in range of naphthalene and methylnaphthalenes.... 


a-Monomethylnaphthalene 
b-Monomethylnaphthalene 
Dimethylnaphthalenes 
Acenaphthene 


Unidentified oil in range of acenaphthene 


Fluorene 
Unidentified oil in range of fluorene 


Anthracene oil: 
Phenanthrene 
Anthracene 


Carbazol and kindred nonbasic nitrogen-containing bodies. . 


Unidentified oils, anthracene range 
Phenol 


Phenol homologs (largely cresols and xylenols).... 
Tar bases (mostly pyridine, picolines, lutidines, quinolines, and acridines) 
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Pitch greases 
Resinous bodies 
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four of the five animals. In the remaining 
pig no gross hepatic changes were ob- 
served. 


FEEDING EXPERIMENT B 


Five 9-week-old pigs each received simi- 
lar amounts of powdered clay-pigeon rem- 
nants aS in experiment A and, in addition, 
each pig received 5 Gm. (.16 oz.) of lead 
shot, administered by capsule. A total of 
9) Gm. (0.8 oz.) of lead shot was given 
to each pig. Four of the pigs died in eight 
to 22 days, and at autopsy the character- 
istic hepatic changes were observed in each 
animal. The surviving pig was destroyed 
after 60 days. No gross hepatic lesions 


were observed at autopsy. 


FEEDING EXPERIMENT C 


Five 9-week-old pigs each received 5 Gm. 
of lead shot administered by capsule for five 
successive days. Only one animal died 
within 30 days, and at autopsy a marked 
hemorrhagic gastritis was observed. The 
lesion was most marked in the fundus, 
where the lead shot had accumulated. The 
total number of shot administered was re- 
covered at autopsy. The remaining four 
pigs were sacrificed at the end of 58 days. 
Hepatic changes were not observed at au- 
topsy and the lead shot were not found in 
the gastrointestinal tract. Lead determina- 
tions of the liver were not made. 


FEEDING EXPERIMENT D 


Five 9-week-old pigs were divided into 
two lots. Lot 1 contained three pigs, each 
of which received 15 Gm. (0.5 oz.) of liquid 
coal tar administered by capsule. Three 
Gm. (0.1 0z.) per day was given for five 
successive days. The three animals died 
in ten to 18 days, and at autopsy diffuse 
degenerative hepatic changes were pro- 
nounced. In lot 2 of two pigs the dosage 
was reduced to 6 Gm. (0.2 oz.) of liquid 
coal tar, which was administered by capsule 
at the rate of 3 Gm. (0.1 oz.) per day for 
two successive days. One of the pigs died 
in 38 days, but at autopsy gross hepatic 
changes were not found. However, a pseu- 
domelanosis of the entire colon was ob- 
served. The 


at the end of 60 days, and at autopsy failed 
to show hepatic changes. However, an ex- 
tensive moist, proliferative dermatitis of 


unknown origin was present. nan 


A control group of five pigs 9 weeks of _ 
age were fed the grain ration given to. 
pigs in experiments A, B, C and D for 60 
days. This ration consisted of ground yel-_ 
low corn, ground oats, wheat middlings, 
soybean oil meal, tankage, bonemeal and 
cod liver oil. The control group remained 


FEEDING EXPERIMENT E 


Fig. 3. 
perimentally 
clay-pigeon target. 


Toxic degeneration of the liver ex- 
induced by feeding expended 
There is marked central 


necrosis of the lobules (x 55). a 
healthy, but was sacrificed at the end of | - 
60 days for autopsy. No gross pathological 


= 


changes were observed. 


HISTOPATHOLOGY 


The typically affected liver from both the 
natural and experimental cases revealed a 
central necrosis of the hepatic lobule. In 
severely affected lobules only a few appar- 
ently normal liver cells remained. These 
were present near the periphery of the 
lobule. Near the central veins the sinus- 
oids were engorged with red corpuscles. A | 
few cells between the normal liver cells and 
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the congested presented character- 
istic necrobiotic changes. The number of 
affected liver lobules, though variable, was 
extensive in most of the livers examined 
(figs. 2 and 3). 
Until the poisonous ingredients in coal- 
tar pitch are separately fed to pigs, the 
factor or factors inducing the lesions re- 
unidentified. the gross 


area 


COMMENT 


mains However, 
and microscopic changes observed in nat- 
urally affected pigs from all four herds 
were quite indistinguishable from the le- 
sions induced experimentally in critical 
feeding tests. The experimentally in- 
duced lesions were reproduced by the feed- 
ing of coal-tar-pitch materials (pieces 
of clay-pigeon targets) collected from one 
farm where the spontaneous disease oc- 
curred, as well as by feeding commercial 
coal-tar pitch. In a single feeding test in 


which five 9-week-old pigs were fed liberal 
liver changes 
later. 


amounts of lead shot, were 


not observed at autopsy 58 days 


SUMMARY 

A rapidly fatal disease of pigs occurring 
on four separate farms accompanied by 
lesions of toxic degeneration of the liver 
is described. 

Bacteriological examination of the tis- 
sues of naturally affected pigs together 
with the results of a survey of the premises 
failed to yield evidence of a specific bac- 
terial infection or poisonous plant factor 
or factors, while lead and copper could not 
be incriminated as contributing factors in 
the liver lesions. 

On two of the farms, naturally affected 
pigs had access to pasture on which rem- 
nants of clay targets or expended clay 
pigeons were found. Remnants of the clay 
pigeons collected from one of the farms 
when mixed with wholesome rations and 
fed to healthy pigs produced gross and 
microscopic hepatic changes indistinguish- 
able from those observed in naturally af- 
fected animals. 

Since one of the chief ingredients of clay- 
is coal-tar pitch, commer- 


pigeon targets 
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cial coal-tar pitch was fed to healthy pigs 
Symptoms, mortality, gross and microscopi 
degenerative liver lesions resembling the 
spontaneous disease were induced. 

The evidence suggests that coal-tar-pite| 
poisoning may be responsible for sponta. 
neous outbreaks of liver degeneration j 
pigs. 
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Sulfapyridine in Arthritis of Swine 


P. D. Shanks (The Veterinary Journa 
June 24, 1939) describes the results ol 


tained from the use of sulfapyridine in th 
treatment of an arthritic condition due ay 
parently to an organism that seems to b 
identical with Haemophilus influenzae suis 
The morbidity rate was over 50 per cent 
and the mortality 75 per cent. The disease 
occurred in pigs 10 to 14 weeks old. Th« 
onset was sudden, temperature as high as 
109° F., appetite lacking, and loss of condi 
tion pronounced. The articulations were 
swollen and the synovial capsule contained 
synovia resembling inspissated blood serum. 
In some instances the articular cartilage 
was pinkish. Some of the showed 
serofibrinous pleurisy, peritonitis, and por! 
carditis. Cultures of the lesions showed the 
presence of the organism mentioned above. 
Treatment with a sulfapyridine product 
(soluseptasine) in 30-ce. (1-0z.) doses of a 
20 per cent solution administered subcu- 
taneously resulted in recovery of a large 
proportion of the cases. Later, 1.5 
(22 grains) of sulfapyridine three times 
daily was tried, with equal success. [he 
more acute were the cases, the more promp! 
was the response. 
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UNTIL a half century ago great epidemics 
of a disease called dysentery swept over 
American communities. With the advance- 
ment of bacteriological knowledge, the dis- 
ease was divided into the specific diseases 
cholera, paratyphoid, typhus, 
amebiosis, ete. 

It is only within the past 25 years that 
swine diseases have been differentiated and, 
to a limited extent, classified. Prior, all 
sick swine were diagnosed as “swine fever” 
cases. Only after the factor of cholera was 
ruled out by immunization with serum and 
specific swine diseases 


of typhoid, 


virus were other 
recognized as distinct entities. 

At least 17 specific types of enteritis, 
based on causation, are recognized in the 
human subject. In time, it is probable that 
at least as many, possibly more, etiological 
factors may be implicated in enteric swine 
diseases. 

Hence, it is an error for us to speak of 
swine enteritis as a specific entity in the 
same manner that we mention such dis- 
eases as anthrax, hog cholera, foot-and- 
mouth disease and blackleg. 


CLASSIFICATION 
the intestinal diseases of swine are 

to be differentiated in everyday practice, 
some sort of classification must be estab- 
lished. In the light of our present knowl- 
edge and we must remember that such 
knowledge is, as yet, incomplete—the fol- 
lowing types of enteritis of swine may be 
listed: 

1, Enteritis of sucklings (white scours), 
due to bacteria of the colon-typhoid group. 

2) True necrotic enteritis, due to pri- 
mary infection with Salmonella suipestifer 
and constant secondary invasion by Acti- 
womyces necrophorus. 
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3) Bloody scours, or hemorrhagic enter- 
itis, of feeder pigs and hogs, due to un- 
known factors. 

4) Enteritis of a mild type, due to in-— 
vasion by porcine strains of coccidia. 

5) Enteritis due to specific intestinal 
irritants, such as salt, mineral mixtures and 
metallic poisons. 

6) Secondary enteritis, noted in the spe- 
cific swine diseases of hog cholera, ery- 
sipelas, anthrax, etc. 

Thus, it becomes evident that differential 
diagnosis may be both complicated and — 
difficult. In that the success of treatment 
hinges on the identification of a specific 
causative factor or factors, painstaking 
attention must be given to herd history, 
progress of the disease, symptoms and 
lesions. Too, as in many other phases of 
present-day practice, microscopic confirma- 
tion is often necessary. 


CONTRIBUTING FACTORS 


While swine breeding and feeding have 
reached the status of an exact science in 
most areas of the Corn Belt, the application 
of sensible sanitation is, at best, extremely 
crude. 

Countless herds of growing swine still 
have access to lots heavily infested with 
parasite eggs and pathogenic bacteria, de- 
spite the well-known fact that swine, prob- 
ably more than any other species of ani- 
mals, require clean ground, clean feeding 
methods and a clean water supply. 

Within the past ten years the institution 
of countless community sales has contrib- 
uted heavily to the spread of swine diseases, 
especially the intestinal diseases, for many 
apparently healthy swine are passive or 7 
active carriers of bacteria capable of in- 
fecting home herds. 

It is also a well-known fact that im- 
munization with serum and virus markedly 
lowers the resistance of swine so treated 
to latently v irulent bacteri ia in the intestinal 
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tract. The seeming symbiosis of hog- 
cholera virus and S. suipestifer is one of 
the most difficult problems confronting 
those engaged in swine practice. 


WHITE SCOURS 


The most important enteric disease of 
swine from the view of death losses is white 
scours. Its onset is sudden among new- 
born litters and it is most often seen dur- 
ing a stretch of cold, rainy spring weather 
or following storms. 

Predisposing factors to be considered in 
outbreaks of pig scours are: Defective ra- 
tions of sows both during the prenatal and 
postnatal stage, the concurrent presence of 
suckling anemia (iron-copper deficiency), 
vitamin A deficiency of sow rations, and 
improper sanitation of the hog house. 

The symptoms of white scours in pigs 
are too well known to merit mention. We 
do see a high incidence of acute pneumonia 
in scours-affected herds, a condition trace- 
able to the same bacterial and environ- 
mental factors that cause the intestinal 
upset. 

In handling outbreaks of pig scours, 
hopelessly sick pigs should be destroyed 
immediately. Immediate correction of hog- 
house sanitation is necessary and it is espe- 
cially important to correct undue moisture 
around the premises. Creeps should be pro- 
vided so that the young pigs will have 
access to sunlight and exercise. Coinci- 
dental anemia must be blocked by a supply 
of iron and copper. 

Treatment.—In our practice we medicate 
the sows with a powder consisting of equal 
parts of powdered catechu and sodium 
bicarbonate. This is given in 8-Gm. (2-dr.) 
doses twice daily on the feed. Other practi- 
tioners employ formalin—8 Gm. in milk, 
well diluted, or a 4-Gm. (1-dr.) dose of 
phenol in the same manner. 

When the infection is extremely virulent 
and fatal, it is often necessary to resort to 
individual medicinal treatment and the use 
of enteritis mixed bacterin or anti-white- 
scours serum. However, the expense factor 
is always a deterrent, as most farm owners 


Based on the observations of Hart | 
California that vitamin A deficiency causes 
an increased permeability of the intestiy, 
and pu!monary membranes to infection. 
is suggested that attention to the vitam; 
A content of sow rations is more import 
than we have hitherto supposed. 


NECROTIC ENTERITIS 


Although hog cholera is still the musi 
important swine disease from the stand 
point of potential risk, necrotic enteritis j 
‘n many m dwest communities the most im 
portant of all swine diseases. 

The lack of a specific preventive vaccine. 
the immense damage to growth and gain 
the extreme difficulty of prevention b; 
sanitation, and the transmission of the in 
fection to clean premises by newly pur 
chased feeder pigs are all factors that con 
tribute to a loss among swine growers 0 
untold millions of dollars annually. 

Biester and Murray have clearly demon- 
strated that necrotic enteritis is caused by 
primary invasion with S. swipestifer and 
that the anaerobe, A. necrophorus, is 
constant secondary invader. 

In many ways necrotic enteritis of swine 
is almost exactly the prototype of human 
typhoid fever. The causative organism is 
closely related to B. typhosus; the trans 
mission is traceable to contamination of th: 
food or water supply by infective excrement 
or to contact with carriers; the intestina 
pathology is identical and the secondary in 
vading factor is often the same. Thess 
facts should and do give us an approact 
toward sensible prevention and control. 

The Field Picture.—In typical outbreaks 
a few pigs will be seen to pass semi-liquid 
or liquid, black feces. The systemic (is- 
turbance is variable as regards tempera: 
ture, apparent illness, loss of appetite, etc 

As the disease progresses, there is 
marked dehydration of the body tissues, 
inanition due to deranged food absorption, 
persistent diarrhea — often accompanied 
with the passage of cheese-like casts of 
pseudo-membranes—and marked loss of 
weight. Some pigs die while others live 
indefinitely as cachectic, thin, nonprofitable 
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Upon autopsy the enteritis is confined to 
the colon and cecum. The whole length of 
the large bowel may be thickened and the 
mucous coat piled high with a cheese-like, 
tenacious exudate giving off the typical 
odor of A. necrophorus infection. Little 
organic change is noted, though scattered 
petechiae often may be seen on the serous 
surface of the intestine. The small intes- 
tine shows little pathology, unless it be a 
slight increase in catarrhal exudate. 

In advanced cases the initial diarrhea is 
followed by intense obstipation and, upon 
the colon contains hardened balls 
firmly adherent to the inflamed 


autopsy, 
of feces, 
mucosa, 

Treatment.—The routine treatment of 
necrotic enteritis has been to confine the 
affected animals to a dry lot and place them 
on a ration of soaked oats medicated with 
one of the commercial alkaline powders. 
However, if we approach treatment from a 
standpoint of sound logic, we find it neces- 
sary to alter or amplify this procedure. 

We know that pigs with acute, necrotic 
enteritis have a digestive tract that is func- 
tioning abnormally. We also know that 
whole, soaked oats are not a balanced ration 
and that they are difficult to digest. There- 
fore, it is advisable to place such herds on 
a liquid or semi-liquid diet (following the 
feeding practices with human _ typhoid 
cases) in order to lighten the functional 
load on the damaged intestine. If alkaline 
mixtures are used, the ration should con- 
sist of mixed grains to which a suitable 
amount of cod liver oil or irradiated yeast 
has been added. 

A further important technic of treatment 
is learned from an observation made by 
Biester and Murray during their experi- 
mental studies of the disease. They found 
that field cases improved rapidly when 
placed in cement-floored experimental pens 
that were cleaned and washed daily. In 
fact, it was difficult to maintain the disease 
under such an environment long enough for 
studies to be made. 

Hence, it is extremely important to seg- 
regate all well pigs and place them on 
lean pasture. Also, if sick pigs can be 
confined to cement- floored pens and peep- 


erly medicated, many of them might be 
salvaged. 


NONSPECIFIC ENTERITIS 


During the past few years we have noted 
with increasing frequency a type of acute 
enteritis most commonly seen in pigs that 
have passed through public stock 
or community sales. 

This “hemorrhagic enteritis” is often 
quickly fatal and affects a large number of 
animals in a surprisingly short time. 
feces contains fresh blood, mucus and, 
frequently, 
tendency to twist the tail preceding and 
during defecation is quite common. 

On autopsy these pigs, in acute 
show an extreme hemorrhagic enteritis, 
oozing of free blood from the 


less 


the intestinal wall and gross enlargement 
and congestion of the mesenteric 
glands. 


In this type of acute enteritis there is— 


often an acute gastritis and, not infre- 
quently, a sprinkling of hemorrhages 
throughout the viscera. It is the writer’s 
opinion that acute pneumonia is also asso- 
ciated with this condition. 

In the field it is important to differenti- 
ate cases of hemorrhagic enteritis from 
orthodox necrotic enteritis. This differ- 
entiation is best made in the early stages 
of the disease. In necrotic enteritis ac- 
tive lesions follow the administration of 
laboratory cultures within 24 hours. In 
pigs fed samples of intestine from pigs 


in the acute stage of bloody dysentery, le-_ 


sions do not appear until four to seven 
days later (Biester). 
enteritis isolation of virulent S. suipestifer 
is constant. In hemorrhagic enteritis it is 
not possible to isolate virulent S. suipestifer 
or any other organisms that are either con- 


stant or capable of reproducing the condi- | 


tion after the feeding of pure cultures. 
However, to cite Biester again, this hem- 
orrhagic enteritis is specifically infectious, 
for it was consistently reproduced by feed- 
ing diseased intestinal membranes, either 
fresh or stored in glycerin. 

In the beginning — 
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patches of croupous exudate. A> 


cases, 


inflamed 
mucosae, marked thickening and edema of — 


lymph 


In typical necrotic © 
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itis is not characterized by the oozing of 
free blood fromthe colonic membrane. In 
the later stages of both conditions, the two 
types can not be differentiated, for both 
show caseated, croupous membrane forma- 
tion and are otherwise indistinguishable. 

Necrotic enteritis occurs from the time 
that pigs are weaning until they have at- 
tained a weight of 36 to 41 kg. (80 to 90 
lbs.). Hemorrhagic enteritis affects swine 
of all sizes and ages but is seen most often 
in pigs of 57 to 68 kg. (125 to 150 Ibs.). 

Treatment._-In practice the treatment of 
bloody enteritis and true necrotic enteritis 
is founded upon the same general princi- 
ples: Isolation on new ground of well pigs; 
a light, easily digested ration, such as but- 
termilk; and medication of drinking water 
with copper sulfate or suitable antidi- 
arrheics. 

It is needless to emphasize to veter- 
inarians the importance of isolating newly 
purchased pigs from those on the home 
premise——a practice too often neglected by 
all of our clients. 


ANOTHER TYPE OF HEMORRHAGIC ENTERITIS 


Closely akin to and possibly identical 
with the condition called bloody dysentery 
of light-weight feeder pigs is a trouble 
commonly seen in heavy shoats back of cat- 
tle. 

This type of hemorrhagic enteritis is 
acute, highly fatal and invariably accom- 
panied with lesions of generalized septi- 
cemia. 

At any time within one to three weeks 
after hogs are placed in cattle yards, this 
condition may appear with surprising sud- 
denness. It is ushered in by high tempera- 
tures—up to 108° F. There is a blue-pur- 
plish-red discoloration of the belly and 
copious passage of  brick-colored feces. 
Death follows rapidly. 

On autopsy such swine show a greatly en- 
larged and softened spleen, enlarged blue- 
black lymph glands; deep congestion of the 
body organs; and heavy petechiation and 
ecchymoses throughout the body. The mu- 
cous membrane of the colon is a deep black- 
ish red and shows surface gangrene and 


oozing of pure blood. Invariably there 
a marked gastritis. 

Bacteriological examination of the hear 
blood of such cases does not reveal 
pathogens as suipestifer or paratyphoi 
with any constancy. Tissue filtrates ar 
also negative, unless the condition is con 
plicated by a loss of cholera immunity. 

Treatment._-In the treatment of t} 
type of enteritis the first step is to remo 
the hogs from behind the cattle and pla 
them on clean grass or unused yard. T 
ration should be light, well balanced a) 
easily digestible. 

It is usually sensible to “brace” the pigs 
in such a herd with a large dose of ant 
hog-cholera serum and one or more doses 
of enteritis mixed bacterin. 

Some observers have expressed the be- 
lief that this condition is analogous 
blacktongue in dogs or beriberi of ma 
It is true that pigs placed back of catt 
are on an unbalanced ration—usually lac 
ing in vitamin A and B,. Therefore, 
appears logical to build a creep for pig 
that are to run back of cattle and then gi’ 
them access to proper supplemental rations 


COCCIDIOSIS 


To date, five species of coccidia have bee 
identified in swine. Unlike the kindr 
disease of fowls, swine strains of coccidi: 
do not produce a bloody dysentery. The 
lesions of coccidiosis in swine are largel\ 
confined to the small intestine and char 
acterized by a light, pseudomembranot 
exudate and low-grade inflammation. 

Heavy invasions of coccidia in swin 
‘ause unthriftiness. Clinically such pig: 
resemble those having a mass infestatior 
of roundworms—potbellies, poor hair coat 
pale eyes, and low growth and gain. 

Coccidia are best controlled by shifting 
the pigs on new ground at ten-day inter 
vals, thus breaking the life cycle of th 
parasite. Suitable intestinal medicaments 
as catechu and soda may be used to con- 
trol the diarrhea. 

Enteritis of swine due to amebae aid t 

various other protozoan parasites has bee! 
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cited. In that most pigs have access to 
jiteh water and mudholes it is not sur- 
prising that both amebae and Balantidium 
oli are often found in intestinal scrapings. 
it is evident that further studies are neces- 
sary before the réle of protozoan parasites 
of this type in swine is fully understood. 


CONCLUSION 


Enteritis in swine may be due to several 


direct causative factors. Successful treat- 
ment hinges upon proper identification of 
the causative factors. 

The principal handicaps to the control of 
wine enteritis, regardless of cause, are 
the poor sanitation so often noted on farms 
and the constant exposure of home herds 
to infection by newly purchased pigs. 

In treatment veterinarians might do well 
to take advantage of control measures that 
have been proved valuable in the preven- 
tion and treatment of similar human dis- 
eases, such as cholera and typhoid fever. 
These measures include a noncontaminated 
water supply; prompt disposal of infec- 
tive excrement; a bland, soothing but nour- 
shing ration; and, when practical, the use 
if specific biological preventives. 
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Canned Meats 
In the American markets the dangers 


uking in canned meats are negligible. 
foxic accidents are quite rare, in fact, 
) rare that consumer confidence in canned 
neat is quite universal, thanks to the su- 
ervision of the federal veterinary service. 
‘his, however, does not mean that the can- 
ing of meats is not a precarious undertak- 
ng. Obviously, an endless list of tragedies 
vould result from the slightest negligence 
among the canners of meats. Meat poison- 
ings would be numerous and therefore de- 
structive to their enterprise. 

Veterinary Inspector Zwart and Bacteri- 
logist Clarenburg of Holland* investigated 
the ¢ ‘choice and preparation of canned meats 


*The Journal of the American Medical 


Cxii, September 1939, p. 954. 


Associa- 


and, in effect, reported that “it was impos- 

sible in practice to obtain sufficient heat 

to guarantee sterilization and yet preserve 

color, taste, smell and consistency and in- 7 
sure against pathogenic germs and harm- | pe 
ful elements.”’ Otherwise stated, because 
the quality of the different products does ty 


not permit, the sterilization of all meats 
can not be required of the canners. In their 
investigations the fact that containers had 
been subjected to a definite temperature for 
a specified time did not give assurance of 
good quality (color, taste, odor, sterility, 
etc.). In 86 specimens of 20 different 
kinds of meat exposed from three to seven 
days at 98.6° F., nine bulged and showed 
the presence of bacteria, and 19 showing 
the presence of bacteria did not undergo 


any observable change. A closer under- 
standing with canners of meat was sug- 
gested. 


The narrow margin between safety ana 
tragedy in meat canning, which this inves- 
tigation brings out clearly, indicates that 
the veterinary service of the United States 
is de facto the salvation of one of our most 
important industries—-canning of meats 
as well as the guardian of its millions of 
patrons—-the consuming public. 

We are apt to think of the federal veter- 


inary service and its ramification in the x 
states as a unit engaged in preserving the a 
health and sufficiency of animals, unaware ‘s 

of such little-known work as maintaining $3 


people’s confidence in the canned meat they 
buy at the grocery. 


Worms and Microbes 
Neveu-Lemaire, author of a new treatise 
on helminthology, says that worm parasites 
have not made the same impression upon 
doctors and patients as microérganisms 
because the diseases the latter produce were 
well-known entities before their causes were 
discovered while the former—-visible things 
—were discovered before anyone knew 
what harm they are capable of doing. 
Describing worms without giving a clear 
picture of their effects failed to impress the 
clinician. In other words, helminths, not 
were studied. 
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IN A PREVIOUS communication (in press) 
we have recorded the results of a study of 
presumably saprophytic acid-fast bacilli 
that were obtained from 24 of 94 swine 
tonsils. These organisms were isolated by 
culturing emulsions prepared from tonsillar 
tissue on egg-yolk-agar medium. This 
medium has been used routinely for many 
years in our laboratory for the isolation 
and cultivation of Mycobacterium tubercu- 
_ losis and it was not surprising that many 
strains of tubercle bacilli should be ob- 
tained from the emulsions in the study 


MATERIAL AND METHODS 


Tonsils from four lots of swine were 
obtained at federally supervised abattoirs. 
Lot 1 consisted of 24 animals; lots 2 and 3 
consisted of 20 animals each, and lot 4 con- 
sisted of 30 animals.t+ The swine in lot 
1 were slaughtered in March 1937; those 
in lot 2, July 1938; those in lot 3, Septem- 
~ ber 1938; and those in lot 4, October 1938. 
All of the animals were slaughtered in 
a abattoirs in southeastern Minnesota. 
The procedure followed in collecting the 
material for subsequent study was to se- 
cure an equal number of tonsils from swine 
that were considered tuberculous at the 
time of necropsy and from swine that had 
no recognizable gross lesions of tubercu- 
losis. Only one tonsil was removed from 
each animal. In the tuberculous swine the 
lesions in practically all instances were 
limited either to the lymph nodes of the 
head or cervical region or to these situa- 
tions with the additional involvement of the 
lymph nodes of the mesentery. 

The tonsils were enucleated with sterile 
scissors and forceps and transported to the 
—l in dry borax. A cross-sectional 
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*From the Mayo Foundation. 
+The word “lot” is used to designate those ani- 
et nr mals from which tonsils were obtained on any one 


day. The carcasses were selected at random, de- 
sn pending on the exigenc ies of the situation at the 
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portion of each tonsil was removed fo: 
histological examination and the balance of 
the tonsil was emulsified for the making of 
cultures. 

Two 1-cc. portions of each emulsion were 
each treated with 5 per cent oxalic acid 
solution according to the method of Corper 
and Uyei! and, after centrifugation, the 
material was used to inoculate four tubes 
of nonglycerinated egg-yolk-agar medium 
and four tubes of glycerinated egg-yolk- 
agar medium according to a procedure de- 
scribed elsewhere.2 The inoculated medi- 
ums were incubated at 37.5° C. for a period 
of ten weeks unless positive results were 
obtained sooner. Transplants were made 
of likely looking colonies and those that 
had tinctorial and physical characters of 
tubercle bacilli were tested for virulence. 
The animal-pathogenicity tests included the 
injection of two guinea pigs and two rab- 
bits. The information obtained concerning 
the respective cultures indicated 1) 
whether or not the bacteria were tubercle 
bacilli and 2) the bacillary type of those 
cultures that proved to be tubercle bacilli. 


RESULTS 


As may be noted in table I, tubercle ba- 
cilli were obtained from 22 tonsils from as 
many different carcasses. This represents 


approximately 23.4 per cent of the 94 ton- J 


sils examined. Of the 47 tonsils from car- 
casses with gross lesions of tuberculosis, 
tubercle bacilli were obtained from 14, 
while from the 47 tonsils from carcasses 
with no gross signs of tuberculosis, tuber- 
cle bacilli were recovered from eight. The 
bacillary type of each of the 22 strains of 
tubercle bacilli was avian. 

Duplicate sections were prepared from 
each of the respective tonsils. One was 
stained with hematoxylin and eosin and 
the other with a carbolfuchsin combina- 
tion. Morbid changes were present in prac- 
tically all of the tonsils. Most of the 
changes were of minimal severity and of a 
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nonspecific character. In many of the ton- 
sls, however, purulent regions occurred in 
vhich were noted ray fungi suggestive of 
an actinomycotic infection. 

In only four of the 22 tonsils from which 
tubercle bacilli were demonstrated were 
there lesions that possibly resembled tuber- 
ylosis. Typical tubercle formation, how- 
ever, Was not seen. Instead, the most 
kely looking lesions consisted of ill-defined 
egions of histiocytes and epithelial cells 
hich revealed a tendency toward fibrosis. 
Foci of caseation necrosis occurred in some 
of the lesions and in one a few giant cells 
of the Langhans type were noted. In none 
of the lesions were acid-fast bacillary forms 
seen. 

Generally speaking, the histopathological 
yicture, While suggesting infection with 
tubercle bacilli, was by no means conclusive. 


COMMENT 


Since the pathogenesis of naturally ac- 
uired tuberculosis in swine is practically 
always by way of the alimentary tract, it 
is to be expected that tubercle bacilli may 
find residence in the tissues of the pharynx, 
especially the tonsils. Why these struc- 
ires are not more frequently and more 
seriously affected is difficult to understand. 
Although avian tubercle bacilli can fre- 
quently be demonstrated as having been 
present in the tonsillar tissue, recognizable 
morbid changes as a consequence of their 
presence are rarely encountered. The 
available information suggests that lesions 
of the tonsils are more apt to follow infec- 
tion with the bovine form of the organism 
than with the avian.* 

There are relatively few reports in the 
literature concerning tuberculosis of the 
tonsils of swine. Apparently this phase of 
tuberculosis in this animal has not received 
4 great deal of attention by investigators. 

Keller? examined grossly and microscop- 
ically the tonsils of 50 tuberculous swine. 
Grossly the tonsils of eleven of the swine 
showed small gray or yellowish foci, the 
majority of which were subsequently con- 


‘Por a description of the pathology of avian 
tuberculosis infections of swine, the monograph by 
e of us (Feldman) may be consulted. 


sidered to be tuberculous. Histologically 
tuberculosis was found in 54 per cent of 
the tonsils from the 50 cases studied. Al- 
though guinea pigs were inoculated with 
material from a few of the swine, the data 
were too meager to justify conclusions as 
to bacillary type of the organisms respons- 
ible for the lesions in the study. No bac- 
teriological studies were reported. 

Ameling*? made a gross and microscopic 
study of the tonsils from 100 swine car- 
casses from Leipzig. All of the carcasses 
from which the tonsils were obtained had 
tuberculous lesions of the cervical lymph 
nodes. Three thousand swine carcasses 
were examined and tonsils from 100 were 
selected for study. Tuberculosis was found 
to be present in the tonsils of 42 of the 100 
cases investigated. The disease was uni- 
lateral in 26 cases and bilateral in 16. In 
three cases in which tuberculosis was found 
in the tonsils microscopically there was no 
involvement of the regional lymph nodes. 
Caseation and calcification occurred in only 
three lesions. In 58 cases a diagnosis of 
actinomycosis was made. No mention was 
made of bacteriological studies; conse- 
quently, the bacillary types of M. tubercu- 
losis responsible for the lesions are not 
known. The author concluded in part that 
a diagnosis of tuberculosis of the tonsil 
can not be made macroscopically with cer- 
tainty and that the high incidence of tu- 
berculosis found in the material studied 
warrants the removal of the tonsils during 
meat inspection. 

Scharbius® studied morphologically 100 
tonsils from swine. All of the animals 
showed gross lesions of tuberculosis of the 
upper cervical or laryngeal regions. In 
none of the tonsils were lesions of tubercu- 
losis found macroscopically. Histological 
examination of the tonsils, however, showed 
lesions that were considered tuberculous in 
38 per cent. Microscopic evidence of acti- 
nomycosis occurred in 87 per cent of the 
tonsils. The report made no mention of 
bacteriological studies or animal-inocula- 
tion experiments. 

Rosenfeld® also investigated by morpho- 
logical methods the occurrence of tuber- 
culosis of the tonsils of swine slaughtered 
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Tuberculous lesions were 
found affecting the lymph the 
pharyngeal regions in 100 of 4,500 swine 
carcasses examined. The tonsils from these 
100 swine were examined for tuberculosis. 
Grossly lesions of tuberculosis were found 
in the tonsils of only one carcass. When 
examined histologically, changes that were 
considered of a tuberculous character were 
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appearance of the morbid changes is only 4 
presumption. 


SUMMARY 


By bacteriological means one tonsil fron 
each of 94 swine carcasses was examine 
for tubercle bacilli. Lesions of tuberculosj 
were present in the contiguous lymp 
nodes of 42 of the carcasses, while in th 


TABLE I—Summary of 94 swine carcasses from which avian tubercle bacilli were obtained from the fonsi 


of 22. 


CARCASSES 
WITH LESIONS OF 
TUBERCULOSIS 


12 
10 
10 
15 


TUBERCLE 


DEMONSTRATED 


‘TUBERCLE 
DEMONSTRATED 


CARCASSES 
| Wrrnout Lesions or 
Tu BERCULOSIS 


Totals 47 


found in the tonsils of 30 of the carcasses. 
Actinomycotic lesions were noted in 95 per 
cent of the cases. Rosenfeld concluded that 
tuberculosis and actinomycosis are so com- 
monly present in the tonsils of swine that 
these structures should be removed rou- 
tinely in meat inspection. 

In the reports that we have reviewed, 
the diagnosis of tuberculosis has been es- 
tablished, in most instances, by the appear- 
ances of the morbid changes rather than by 
animal-pathogenicity tests. For this rea- 
son one might properly question the valid- 
ity of the reported findings. The diagnosis 
of tuberculosis by the gross or microscopic 
appearance of the lesions is not always 
easily accomplished, and if the presence of 
the disease is established on this basis 
alone, the results are frequently not con- 
vincing. The nontuberculous character of 


certain lesions that appear anatomically to 


be tuberculous has frequently been evident 
as a consequence of attempts to confirm the 
diagnosis by laboratory means. Especially 
in investigational studies does it seem im- 
perative that when a diagnosis of tubercu- 


- losis is made, the findings be based on the 


reasonable certainty 


results of procedures designed to determine 
whether or not 
infection with tubercle bacilli actually ex- 
isted. Unless this practice is followed, a 
diagnosis based on the gross or microscopic 


remainder of the carcasses lesions of tuber 
culosis were not found. Portions of eact 
emulsion prepared from the respective ton 
sils were treated with 5 per cent 
acid solution and used to inoculate glycer- 
inated and nonglycerinated egg-yolk-aga! 
mediums. Tonsils from 27 of the carcasses 
(23.4 per cent) yielded Mycobacteriun 
tuberculosis. Fourteen of the 22 strains 
secured were from carcasses that were tu 
berculous and eight were obtained from car 
casses without gross signs of tuberculosis. 
By tests for pathogenicity in which guinea 
pigs and rabbits were used, each of the 22 
identified as M. tuberculosi: 
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strains 
avium. 


was 


lesions of tu- 
not found in any of the 
tonsils microscopically, although in four 
from which tubercle bacilli were obtained 
lesions that were suggestive of tuberculosis 
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iCorper, H. J., and Uyei, N.: Oxalic acid as 4 
reagent for isolating tubercle bacilli and a study 
of the growth of acid-fast nonpathogens on dif- 
ferent mediums and their reaction to chemical 
reagents. Jour. Lab. & Clin. Med., xv (January 
1930), pp. 348-369. 
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A Bacteriological Study of the Aerobic Flora Occurring in 
Pneumonic Lungs of Swine’ 


ALTHOUGH pneumonic lungs of swine have 
been subjected to bacteriological examina- 
tion since shortly after the inception of 
pacteriology as a separate science, few ex- 
tensive studies have been made upon a large 
number of microérganisms isolated from 
such lungs. Inasmuch as pneumonia is an 
important microbial disease of swine and 
since there were 37,007,000 hogs, including 
pigs on farms, in the United States in 1935 
\U. S. Dept. Agr. Yearbook, 1935, p. 567), 
an investigation of aerobic flora of pneu- 
monic swine lungs seemed justified. 

The purpose of this investigation was to 
make a bacteriological examination of lungs 
from diseased swine submitted for diag- 
nosis and to apply bacteriological tests to 
the microérganisms isolated in order to 
classify them more completely. 


RESUME OF LITERATURE 
The septicemia of swine was 


differentiated from swine erysipelas by 
Liffler (1886). Salmon and Smith (1886) 
and Smith (1890) differentiated swine 
plague from hog cholera. 

M’Fadyean (1897) made a bacteriological 
examination of the lungs of ten hogs show- 
ing varying degrees of pneumonia. From 
the lungs of two hogs swine-fever bacilli 
were isolated and in the lungs of two others 
different microédrganisms were found but 


*Abridgment of a thesis submitted in partial ful- 
flment of the requirements for the degree of 
Doctor of Philosophy in bacteriology, graduate 
school of the University of Illinois, 1936. Presented 
before the Section on Research at the 76th annual 
meeting of the A.V.M.A., Memphis, Tenn., August 
-S to September 1, 1939. 

‘Colorado Experiment Station, Fort Collins, Colo. 

tlUniversity of Illinois, Urbana, III. 
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no mention was made as to the species. 
From the remaining lungs a bacterium was 
isolated which resembled the causative — 
agent of fowl cholera. , 
A micrococcus was found by Murray 
(1920) in field cases of swine influenza. 
Birch and Benner (1921) isolated Pseu- | 
domonas pyocyaneus from pneumonic lungs F 
of swine at a hog-cholera-serum plant in 
New York. The same microérganism was 
found in pneumonic lungs of swine sent 
in from various sections of the state. . 


An outstanding bacteriological study was | 


made by Spray (1922) on 314 lungs show- © 
ing pneumonic lesions. Bacillus suisepticus — 
was isolated from 54 per cent of the lungs 
and an inulin-fermenting streptococcus 
from 35 per cent. 

B. bronchisepticus, B. suisepticus and a 
nonhemolytic streptococcus were isolated by 
Dorset et al (1922) from the lungs of pigs 
affected with swine influenza. 

In 1928, Miessner and Wetzel stated that 


in the lungs of sick swine various bacteria _ 


occur, chiefly diplococci, streptococci, Bac-— 
terium pyogenes and Bact. bipolare suisep-— 
ticum, 


Woods (1930) described what appeared _ 


to be a microérganism belonging to the 
genus Pseudomonas which was 
from pneumonic lungs of swine 
Philippine Islands. 

Shope (1931), Lewis and Shope (1931) 
and Shope (1932) demonstrated a virus and 
a microérganism, Hzemophilus influenzae 
(variety suis), as the etiological agents 
of swine influenza. 

Many microérganisms are described as 
being associated with swine pneumonia. It | 
is the opinion of many investigators that 
pneumonia in swine may occur as either a 
primary or secondary condition. 


EXPERIMENTAL PROCEDURE 


Arrangements were made with the diag- | 
nostic service of the Illinois state depart- | 
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Blood Agar.—This was prepared accord- 
ing to the method of Brown (1919) by ad- 
ding sterile, defibrinated horse blood to 
liver-infusion agar or beef-extract agar. To 
each slant about 1 cc. (15 minims) of ster- 
ile, beef-extract broth was added. 

Lactic Acid-Glucose-Liver-Infusion Agar. 
—Sterile lactic acid and glucose solutions 
were added, just before pouring the me- 
dium into Petri dishes, in amounts suffi- 
cient to give a pH of 5 to 5.2 and a final 
concentration of 1 per cent glucose. 

Beef-Extract Agar and Beef-Extract 
Broth.—This medium was prepared as out- 
lined in Pure Culture Study of Bacteria 


- ment of agriculture, animal pathology labo- 
ratory, University of Illinois, to secure one 
lung from each hog submitted for autopsy. 
The lungs from these swine affected with 
various diseases were carefully removed at 

the time of autopsy, wrapped in clean wrap- 
_ ing paper and placed in a refrigerator until 
ready for culturing and pathological exam- 

ination, 

The diaphragmatic and cardiac lobes of 
7 the lung were usually selected as the sites 


a red-hot metal spatula. 


(15 minims) of lung tissue 
- was removed from each lobe and the under 
side of the tissue streaked on blood-liver- 


(1933). “Agar-broth slants” were pre- 
pared by adding sufficient beef-extract 


broth to the base of the slant to make a 
depth of 0.5 cm. (0.2 in.). 

Fermentable Mediwms.—The basic me- 
dium was prepared by adding 3 Gm. (0.1 
oz.) of beef extract, 10 Gm. (.33 oz.) of 
peptone (Wilson’s) and 5 Gm. (.16 oz.) of 
NaCl to one liter (1.05 qts.) of distilled 
water. The pH was adjusted to 7 to 7.2 
colorimetrically and 9 cc. (0.3 oz.) was 
placed in a Dunham fermentation tube con- 
taining a small vial inverted over a glass 
rod. The medium was autoclaved at 15 to 
16 lbs. of pressure for 30 minutes. 

All fermentable substances except mal- 
tose and dextrin were sterilized separately 
in aqueous solution at 15 lbs. of pressure 
for 15 minutes. Each solution was incu- 
bated for 24 hours at 37° C. and cultured 
aerobically before being used. Maltose and 
dextrin solutions were sterilized by passage 
through sterile Mandler filters. 

The solutions of the fermentable sub- 
stances were added with a sterile pipette to 
the sterile basic medium to make the fol- 
lowing final concentrations: 


_ infusion-agar plates and lactic acid-glucose- 
_ liver-infusion-agar plates. The main bron- 


an inoculating needle was introduced and 
- then streaked on the same two mediums. 
The inoculated plates were incubated at 
room temperature for ten days. At the 
end of the first 36 to 48 hours, the bacterial 
colonies were usually of sufficient size to 
be recognized easily and were then trans- 
_ ferred to similar plates and left at the same 
temperature. From these plates, after 36 
to 48 hours, a second transfer was made. 
- Preceding each transfer simple stains were 
prepared and examined. The third set of 
a colonies, after 36 to 48 hours, were stained 
i Gram’s method (Hucker modification) 
and most of the cultures were transferred 
_ to tubes of blood-beef-extract agar with 
broth. The microérganisms were kept at 
room temperature (usually in duplicate) 
and transferred at intervals of ten to 14 
days. 
Representative colonies of any moulds 


vi 
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or actinomyces developing on either of the 
mediums used for primary culturing were 
transferred onto beef-extract agar. 


PREPARATION OF MEDIUMS 

Liver-Infusion Agar (Stafseth, 1920).— 
This medium was prepared essentially as in 
the method outlined by Huddleson et al 
(1927), except that hog livers were often 
used instead of beef livers. 


0.5% 
Fructose ...... 0.1% 
Galactose ..... 0.1% 
0.5% 


Raffinose ...... 0.1% 
0.1% 
Dextrin 

Glycerol 

Mannitol 


Sorbitol 
Dulcitol 
Salicin 


Sucrose ....... 0.5% 
Maltose ....... 0.5% 
Trehalose ..... 0.1% 

Since in some cases the microérganisms 
would not grow the basic medium 


it 
B 
ulturing. The surface these lobes 
was seared with the flam a Runesen 
pe 
pl 
hé 
ot 
h 
é 
i 
we 
ne 


FeprUARY 1940 


_PNEUMONIC LUNGS OF SWINE 


taining these various substances, a modi- 
fied serum-broth medium was used. This 
was similar to that described by Buchanan 
and Murray (1922) except that sterile 
horse plasma was used instead of serum. 
The other mediums were prepared as out- 
lined in Pure Culture Study of Bacteria 
(1933), with or without slight modifica- 


tions. 
BACTERIOLOGICAL TESTS 


In all bacteriological tests an uninocu- 
lated tube of the medium involved was used 
as a control, this being subjected to the 
same technic as the inoculated tubes. A 
positive control tube was used only where 
specified. 

In studying the morphology of micro- 
irganisms isolated from swine lungs, Gram 
stains (Hucker modification) and simple 
stains in which safranine was used were 
prepared and examined after the cultures 
had been incubated on agar-broth slants for 
24 hours at 37° C. 

Cultural characteristics were determined 
after inoculating agar-broth slants, beef- 
extract broth and potato slants and incu- 
bating at 37° C. The incubation period 
was 48 hours in the case of the first two 
mediums and 240 hours for potato slants, 
observations being made at 48 hours for 
the two former and at 72 hours, 144 hours 
and 240 hours for the latter. 

Cultural characteristics of the cocci were 
studied on horse-blood-liver-infusion-agar 
plates incubated at 37° C. for 48 hours, 
read, refrigerated at 12 to 14° C. for 48 
hours and again read (Brown, 1919). The 
method of typing, which involved deter- 
mination of alpha, beta, alpha prime and 
gamma streptococci, was that of Brown 
(1919), 

Physiological tests included the follow- 
ing: 

Liquefaction of Gelatin.—lInoculated 
tubes of plain gelatin were incubated at 
37° C. for ten days and during this period 
were examined for liquefaction at intervals 
of 48 to 72 hours. In making these read- 
ings the tubes were placed at a temperature 
of 20° C. or lower until the gelatin in the 


Nitrate Reduction.—This was determined _ 
after the inoculated nitrate medium had | 
been incubated at 37° C. for 72 to 96 hours. — 
The technic was that recommended in Pure 
Culture Study of Bacteria (1933), solu- 
tions of sulfanilic acid and a-naphthylamine 
being used. Both positive and negative 
control tubes were included. 

Starch Hydrolysis.—After the inoculated 
starch-agar plates had been incubated at 
37° C. for 48 hours, iodine solution (1 Gm. 
iodine, 2 Gm. KI and 300 cc. distilled wa- 
ter) was poured over the medium to form a 
thin layer. The diastatic action of the 
microérganisms was read and recorded as 
soon as the medium in the negative control 
plate had turned blue. 

Some of the microérganisms grew poorly 
or not at all on ordinary starch agar. In 
such cases the cultures were grown upon © 
plasma (horse) (10%) starch agar. 

Litmus Milk Test.—The reactions of the | 
microérganisms in inoculated litmus milk > 
incubated at 37° C. for ten days were read _ 
at intervals of 48 to 72 hours during this 
period. 

Indole Test.—Indole production was de- — 


termined by the Goré modification of the _ 


Ehrlich-Béhme technic (Pure Culture 
Study of Bacteria, 1933) except that solu- 
tions 1 and 2 were applied to narrow strips 
of dry filter paper instead of cotton plugs. | 
Hydrogen Sulfide Determination. — The — 
method used was that suggested by Pure 
Culture Study of Bacteria (1933) and 
Clark (1933). The ends of narrow strips 
of sterile filter paper were moistened with 
a sterile 10 per cent solution of lead acetate, 
Pb(C,H,0,),, after which they were sus- 
pended to within about 1 cm. (.39 in.) | 
above the inoculated medium. Positive as _ 
well as negative controls were used. Read- — 
ings were made after the cultures had been _ 
incubated at 37° C. for five to six days. 


Fermentation Tests.— The capacity of — 


the microérganisms to react upon certain 
carbohydrates, alcohols and a glucoside was 
determined by inoculating these various 
fermentable mediums and incubating at _ 
37° C. for ten days. At the end of the 
first 48 to 72 hours five or six drops of a 
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added and the presence of acid and gas 
recorded. Further readings were taken at 
intervals of 48 to 72 hours throughout the 
entire period. 

Mouse-Inoculation Tests.— The micro- 
érganisms were cultured in liver-infusion 
broth for 24 hours at 37° C., centrifuged 
and washed twice in sterile 0.85 per cent 
NaCl solution and resuspended in a suffi- 
cient amount of this solution to give a tur- 
bidity equal to that of tube No. 1, McFar- 
land’s nephelometer, Kolmer (1924). 

The mice were injected intraperitoneally 
with 0.4 cc. (4 minims) of the suspension. 
All mice dying within five days were cul- 
tured. Those living at the end of five 
or more days as well as the controls were 
killed and examined bacteriologically. The 
peritoneal cavity, spleen, liver and heart 
were cultured on horse-blood-beef-extract 

agar and incubated at room temperature 
for ten days. The morphological and cul- 
tural characteristics were then determined 


208 and compared with those of the original 


cultures. 
Agglutination Reactions.—The inoculum 
to be injected into rabbits was prepared 


culturing the microérganisms on liver- 


__ infusion-agar slants for 24 hours at 37° C. 
The microérganisms were suspended in 
sterile 0.85 per cent NaCl solution and 
passed through thin layers of sterile cot- 

ton. The suspensions of the coccus forms 
2 were heated at 58 to 60° C. for two hours 
and the rod forms at the same temperature 
< for one hour. This procedure killed the 
microérganisms. No _ preservative was 


Prior to injecting the rabbits with the 
bacterial suspensions, agglutination tests 
were run with antigens prepared from the 
cultures to be injected. Serum-antigen di- 
lutions of 1 to 10 in multiples up to 1 to 
320 were used. Rabbits whose serum 
showed an agglutination reaction were dis- 
carded. 

To produce agglutinating serums, we in- 
jected the rabbits intravenously biweekly 
with the bacterins. Each of eight rabbits 
received nine injections of suspensions of 
killed coccus forms in amounts beginning 


with 0.5 cc. (7 minims) and increasing to 
1.5 cc, (22 minims) at the eighth injec- 
tion, followed by a final administration of 
1.5 ce. of the bacterin and 1.5 cc. of the 
living microérganisms. After the second 
injection the turbidity of the suspensions 
was increased from that of tube No. 1 to 
that of tube No. 2, McFarland’s nephelo- 
meter. The rod forms were administered 
in the same amounts except that on the 
ninth injection only the bacterin was given, 

The antigens were prepared by inocu- 
lating liver-infusion slants having 1 cc. 
(15 minims) of beef-extract broth at the 
base (plasma if the microérganisms failed 
to grow) and incubating for 48 hours at 
37° C. The inoculum was then suspended 
in sterile 0.2 NaCl solution (Brigham and 
Rettger, 1935) diluted to give a turbidity 
equal to that of McFarland’s tube No. 0.75 
and then stored in the refrigerator. The 
antigens were placed in small, sterile vials. 
A serum-antigen dilution of 1 to 10 was 
prepared in the first tube and multiple di- 
lutions were made up to 1 to 320, the 
seventh tube serving as an antigen control. 
The agglutination tests were read after 24 
hours at 37° C. 


RESULTS 


Microdrganisms Isolated from S wine 
Lungs.—-From only one of the 38 appar- 
ently normal lungs was a microérganism 
isolated. This was a Gram-positive strepto- 
coccus corresponding closely to the alpha 
streptococci (group III) isolated from 
pneumonic lungs described under the sub- 
heading “Alpha Streptococci (Group II1).” 

Microorganisms were not isolated from 
47 lungs showing gross evidence of various 
pneumonic lesions. 

The 38 normal lungs and the 47 lungs 
from which no microérganisms were is0- 
lated were obtained from swine affected 
with various diseases. 

From 119 pneumonic lungs various mi- 
crooérganisms were isolated. These are (e- 
scribed later. 

Colonies of moulds or actinomyces or bot! 
were present on either the blood-agar or 
acid-agar plates upon primary isolation as 


follows: Normal lungs (38), 34.2 per cent 
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TABLE |—Bacteria isolated from pneumonic lungs in relation to disease diagnosed. 


| PASTEURELLAE 3—  |MIscELLANEOUS 
Srreptro-| Dipto-| | Group I anp Rops | G+ anp G— | Torats 
coccl coccl Ccoccl Grovp II (ALCALI- Rops 

GENES) 

Times isolated 67 10 1 44 11 20 
Hog cholera 42 7 tan 3 10 
Lungworms 13 3 qi <P 8 2 2 
Roundworms 11 1 3 
Infectious enteritis 7 1 3 
Pneumonia 5 prs Thy 5 3 
Hemorrhagic 

4 l 1 2 
Thorn-headec 

Nutritional 

Stomach worms ] 2 
Blood serum + to pas 

Pleuritis 3 
Necrophorus 

infection 1 
Pyobacillosis 1 1 
Posterior ps aralysis 2 
Undiagnosed 1 
Excess minerals 1 

99 15 1 63 17 28 


of the lungs; pneumonic lungs from which 
no bacteria were isolated (47), 42.6 per 
cent of the lungs; and pneumonic lungs 
(119), 31.8 per cent of the cases. 

From the data in table I it will be seen 
that 153 isolations of bacteria were made 
from the pneumonic lungs. The remaining 
data represent the number of times that 
each of the six arbitrary groups of bacteria 
was associated with each of the disease 
conditions diagnosed. The final total for 
each microérganism except the staphylo- 
cocci is greater than the number of times 
isolated because in some cases the micro- 
Organism was associated with more than 
one pathological condition in the same 
animal. The streptococci occurred most fre- 
quently and the streptococci and Pasteurel- 
lae were associated with the greatest va- 
riety of diseases. Hog cholera, lungworms, 
roundworms, infectious enteritis and pneu- 
monia were the diseases associated most 
frequently with the various microérgan- 


BACTERIOLOGICAL TESTS APPLIED TO BAC- 
TERIA ISOLATED FROM PNEUMONIC LUNGS 
OF SWINE 


All bacteriological tests except mouse in- 
oculations were applied to all microérgan- 
isms at least twice, and in a few instances 
three times. 


STREPTOCOCCI 


On the basis of their reactions upon blood 
agar the streptococci were divided into the 
two groups, alpha and beta. The alpha 
streptococci were further divided arbitrar- 


ily on the basis of reaction in the ferment- 
able mediums into three major groups and © ~ 
a minor group consisting of those that did F 


no fall into any one of the other three 
groups. 

Alpha Streptococci (Group I).—The fol- 
lowing is a summary of the bacteriological 
characteristics of the 16 alpha streptococci 
in group I. All were Gram-positive coccus 
forms occurring in chains, growing sparsely — 
on agar broth and producing slight clouding 
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and scant viscid sediment in beef-extract 
broth. When grown in fermentable me- 
diums, gas was not produced by any of 
these cultures. They consistently fer- 
mented glucose, lactose, sucrose, xylose, 
mannitol, glycerol, dextrin, salicin, fructose, 
galactose, maltose, trehalose and raffinose 
with the production of acid (brom-thymol 
blue). Dulcitol and sorbitol were not fer- 
mented. In one test none of the micro- 
érganisms fermented inulin, while upon 
repetition of the test two produced acid 
and two a trace of acidity. Gelatin was 
not liquefied, growth on potato was yellow 
and sparse, nitrates were reduced to ni- 
trites by two cultures, and starch hydro- 
lysis was variable. All cultures but two 
produced acid or acid coagulation in litmus 
milk. Indole was produced by one culture 
once but not on the second trial. Hydrogen 
sulfide was produced by one culture and, 
in one of two trials, a trace of the gas by 
two others. The 15 microérganisms _ in- 
jected were nonpathogenic for mice. (One 
culture was not injected.) 

Alpha Streptococci (Group I1).—The 13 
alpha streptococci of group II were all 
Gram positive, occurred in chains, grew 
sparsely on agar broth, and in beef-extract 
broth produced a slight clouding with usu- 
ally a small amount of either viscid or 
granular sediment. In three cases there 
was no sediment. Gas was not produced 
by any of the cultures when grown in fer- 
mentable mediums. Glucose, lactose, su- 
crose, dextrin and galactose were fermented 
with the production of acid. Inulin was 
fermented by all cultures except one, which 


7 during one test did not ferment this carbo- 
hydrate. 
_ formation of acid by all microérganisms 
except one, which failed in one of the tests 
to ferment salicin, and one that produced 
only slight acidity in one test. 
tion of fructose with the production of acid 


Salicin was fermented with the 


Fermenta- 


occurred with all cultures except two, which 
in one test did not act upon this carbo- 
hydrate. Fermentation occurred similarly 
with maltose except that one culture did 
With tre- 
halose the reaction was the same as that 
for maltose. All cultures fermented raf- 


finose with acid formation except two, 
which failed during one trial to ferment 
this carbohydrate. 

Xylose, dulcitol, glycerol and_ sorbito| 
were not attacked by any of the micro- 
organisms. All failed to ferment mannito! 
upon one occasion but in a second trial 
seven acted upon it, producing acid. Gela- 
tin was not liquefied by any of the cultures, 
nor did any grow upon potato slants. Ni- 
trates were not reduced except once by one 
culture. Starch hydrolysis was variable. 
All cultures gave acid or acid coagulation 
in litmus milk. Indole and hydrogen su- 
fide were not produced. Ten cultures were 
nonpathogenic for mice while death fol- 
lowed the injection of one microérganism 
not later reisolated. (The other two cu- 
tures were not injected.) 

Alpha Streptococci (Group IIT) .—The 14 
alpha Streptococci of group III were Gram- 
positive cocci in chains. In _ beef-extract 
broth 13 cultures produced a slight cloud- 
ing, ten formed no sediment, three a scant 
granular sediment and one a scant viscid 
sediment. In fermentable mediums gas 
was not produced by any of the cultures. 
They fermented glucose, lactose, sucrose, 
dextrin, salicin, maltose and trehalose with 
acid formation. Inulin was fermented with 
the formation of acid by all cultures except 
one, which did not react in one test. The 
same was true for fructose and galactose. 
Xylose, dulcitol and glycerol were not me- 
tabolized by any of the cultures, nor was 
mannitol except by two cultures in one of 
the trials. In raffinose the reactions were 
the same as those for mannitol. Sorbitol 
was not fermented except by one culture in 
one test. Gelatin was not liquefied nor did 
growth occur on potato slants. Two cul- 
tures reduced nitrates to nitrites. Nine 
hydrolyzed starch, the action of the re- 
mainder being variable upon this medium. 
Acid or acid coagulation occurred in litmus 
milk with all but two cultures. Indole 
and hydrogen sulfide were not produced by 
any of the cultures. One mouse died fol- 
lowing inoculation but the original micro- 
érganism was not recovered. None of the 
other cultures was pathogenic for mice. 


Miscellaneous Alpha Streptococci.— The 


OF 


if 
il 
>; 
ae 
{x 4 
UE Brod 
| 


4 


FesRuARY 1940 


PNEUMONIC LUNGS OF SWINE 


22 miscellaneous alpha streptococci showed 
physiological characteristics which did not 
correspond with those of the three other 
alpha groups. Their physiological charac- 
teristics differed within the group. 

Beta Streptococci.—Three beta hemolytic 
streptococci were isolated from one lung. 
In broth they produced no clouding but a 
flaky or granular sediment. They varied 
in their reactions in the fermentable me- 
diums, did not liquefy gelatin, grow on 
potato slants, reduce nitrates, hydrolyze 
starch or produce indole or hydrogen sul- 
fide. Acid or acid coagulation occurred in 
litmus milk. The cultures were 
genic for mice 


Five of the ten diplococei isolated were 
Gram positive, grew sparsely on agar-broth 
slants and clouded  beef-extract broth 
slightly, producing a scant viscid sediment 
with all but one culture. None of the five 
cultures formed gas in any of the ferment- 
able mediums. They fermented glucose, 
lactose, sucrose, xylose, mannitol, glycerol, 
dextrin, salicin, fructose, galactose, maltose, 
trehalose and raffinose with the production 
of acid. Three of the five cultures produced 
a trace of acidity in inulin in one trial while 
the other two gave no reaction. Dulcitol 
and sorbitol were not fermented. None of 
the cultures liquefied gelatin, all showed a 
yellow growth on potato and three reduced 
nitrates to nitrites. Starch hydrolysis and 
indole and hydrogen sulfide production were 
variable. In litmus milk one culture pro- 
duced acid and one acid coagulation. Fol- 
lowing inoculation one mouse died but the 
microdrganism isolated did not correspond 
to the original microédrganism in all its 
reactions to physiological tests. 

The other five diplococci showed variable 
reactions in the fermentable mediums. Gela- 
tin was not liquefied. One culture produced 
a yellow growth on potato slants and one 
reduced nitrates. Starch hydrolysis was 
variable. One culture did not change litmus 
milk. Indole and hydrogen sulfide were not 
produced by any of the five cultures. Of 
the three injected into mice, two were non- 


pathogenic for mice. The third mouse died 
but the microérganism was not reisolated. 


PASTEURELLAE 


The Pasteurellae were arbitrarily di- 
vided into two groups on the basis of their 
fermentation reactions. 

Pasteurellae (Group I).—The 24 micro- 
érganisms recorded in group I were all 
Gram-negative rods which exhibited granu- 
lar, often bipolar staining, were poly- 
morphic and grew sparsely on agar-broth 
slants. The majority of them produced a 
slight clouding of beef-extract broth and 
either a granular or scant viscid sediment. 
They consistently fermented glucose, su- 
crose, and mannitol with acid production 
but no gas. Variable fermentation reactions 
occurred in xylose and fructose. Galactose 
was fermented with acid production but no 
gas by all cultures except one in one test. 
The Pasteurellae of this group did not 
attack lactose, dulcitol, glycerol, dextrin, 
inulin, salicin, maltose, trehalose, raffinose 
or sorbitol. Gelatin was not liquefied and 
growth did not occur on potato. All cul- 
tures except two reduced nitrates to ni- 
trites. Starch hydrolysis was variable. 
Two cultures formed acid in litmus milk, 
nine produced indole and only one produced 
hydrogen sulfide in one test. Following 
inoculation 17 mice died, and the micro- 
érganism was reisolated in 15 cases but 
not in two. Five microérganisms were non- 
pathogenic for mice. (Two cultures were 
not injected. ) 

Three cultures of P. suilla were secured 
through the kindness of L. F. Rettger of 
Yale University, New Haven, Conn. These 
cultures were designated 24R, 39R and 54R. 
They fermented glucose, sucrose and man- 
nitol with acid formation but no gas. A 
trace of acidity was produced in glycerol 
and fructose by cultures 24R and 39R while 
54R did not react with glycerol but fer- 
mented fructose and galactose with a trace 
of acidity and no gas. Cultures 24R and 
39R did not react with galactose and none 
of the three attacked lactose, xylose, dul- 
citol, dextrin, inulin, salicin, maltose, tre- 
halose, raffinose or sorbitol. Gelatin was 
not t liquefied and growth did not occur on 
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potato slants. Two cultures reduced ni- 
trates. Starch was not hydrolyzed, litmus 
milk remained unchanged and indole and 
hydrogen sulfide were not produced. The 
cultures were not injected into mice. 
Pasteurellae (Group II).—-The 20 micro- 
érganisms in group II were small rods, all 
- Gram negative except one, which showed a 
few Gram-positive forms. They exhibited 
, often bipolar staining, and were 
polymorphic. The cultures produced a 


case and no sediment in other cases. In 
fermentable mediums no gas was 
Glucose 

and sucrose were uniformly attacked by all 
cultures with acid production. Mannitol 
was fermented with acid production by all 
cultures except one, which did not attack 
this alcohol during one test. Variable re- 
-actions were noted in xylose, glycerol, dex- 
inulin, fructose, galactose, maltose, 
raffinose and sorbitol. Lactose 


Gela- 
tin was not cen A and aay one culture 
grew on potato. All cultures except two 
reduced nitrates. Starch hydrolysis was 
variable. Only one culture produced acid 
in litmus milk. Indole was formed by eleven 
cultures. None produced hydrogen sulfide. 
Pathogenicity for mice was variable. 


were all 
which 


GRAM-NEGATIVE Rops (ALCALIGENES) 


The eleven microdrganisms 
Gram-negative rods except two, 
showed some Gram-positive forms. Most 
of them produced a moderate or strong 
clouding of beef-extract broth and all pro- 
duced a scant viscid sediment. Acid or gas 
was not formed in any of the fermentable 
mediums except in xylose, where acid was 
produced once by one microérganism and 
acid in trehalose once by another micro- 
organism. None of the cultures liquefied 
gelatin. All formed a brown growth on 
potato. Three cultures did not reduce 
nitrates and two failed to hydrolyze starch. 
Litmus milk became alkaline in all cases. 


ship. 


Indole was not produced except by one cul- 
ture on one trial and hydrogen sulfide pro- 
duction was variable. Pathogenicity for 
mice was also variable. 


MISCELLANEOUS GRAM-POSITIVE 
AND GRAM-NEGATIVE RODS toa 
The 20 cultures comprised a heterogene- 
ous group of rod forms that were quite 
variable in their reactions to the various 
bacteriological tests. 


The one culture of staphylococcus was 
Gram positive, fermented glucose, lactose, 
sucrose and trehalose with acid production, 
grew on potato and acidified litmus milk. 
Gelatin was liquefied and starch was hydro- 
lyzed. The organism was nonpathogenic 
for a mouse. 


STAPHYLOCOCCUS 


AGGLUTINATION REACTIONS 


Alpha Streptococci (Group I).—Results 
of agglutination reactions secured with the 
serums of two rabbits which had been im- 
munized with two cultures considered to be 
typical of group I streptococci were as fol- 
lows: The antigens prepared from the 16 
cultures in this group were all agglutinated 
by one serum in sufficiently high dilution 
to show a serological relationship among 
the cultures. 

All but two antigens were agglutinated 
by the other rabbit serum in dilutions suffi- 
ciently high to show serological relation- 
In the control tube for one antigen 
clumping of the bacteria occurred. 

Alpha Streptococci (Group II).—-Results 
of agglutination reactions with serums of 
two rabbits immunized with two cultures 
considered to be typical of group II strepto- 
cocci were as follows: One rabbit serum did 
not agglutinate three of the 13 antigens. 
Since the antigen from this culture with 
which the rabbit was injected failed to be 
agglutinated in a dilution higher than 1:1", 
little significance can be attached to the 
agglutination reactions of the other twelve 
antigens. 

Rabbit serum prepared with the other 
culture failed to agglutinate three antigens 
in dilutions above 1:10. Therefore, these 
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'three cultures probably do not conform to 
the serological characteristics of group II. 
The other antigens, with the possible ex- 
ception of one, were agglutinated in suffi- 
ciently high titre to show serological rela- 
tionship. 

Alpha Streptococci (Group IIIT).—Results 
of agglutination tests in which we used the 
blood serum of two rabbits immunized with 
two cultures considered typical of the group 
III streptococci were as follows: Of the 14 
antigens all except one, which showed spon- 
taneous agglutination, were agglutinated 
by one rabbit serum in sufficiently high 
titre to show a_ serological relationship. 
When the same antigens were tested with 
the other rabbit serum, two failed to be 
agglutinated while five other antigens were 
agglutinated only in the lower dilutions. 
The other eight antigens showed some 
serological relationship. 

Diplococci._—The rabbit serums were pre- 
pared by injecting two diplococci cultures 
considered typical of the group. The ten 
antigens were agglutinated by both serums 
in dilutions sufficiently high to show a sero- 


logical relationship. 
Pasteurellae (Group I). 
tests on the 24 Pasteurella cultures from 
swine lungs and the three cultures from the 
collection of Dr. Rettger were conducted. 
Three immune serums were prepared by 


Agglutination 


injecting rabbits. One antigen was self- 
agglutinating. Some of the antigens were 
agglutinated by only two of the serums and 
the others by only one serum but every 
antigen was agglutinated by at least one of 
the three serums. 

Pasteurellae (Group II). The same 
three serums that were used for the an- 
tigens of the group I Pasteurellae were 
employed in this instance. The results were 
practically the same as those of the first 
group except that three antigens were not 
agglutinated by any of the serums. One 
antigen was self-agglutinating. seu 


DISCUSSION OF RESULTS 


Two hundred and four lungs from swine 
affected with a variety of diseases were 
‘xamined and found to be of three types, 
lamely: Apparently normal lungs (38), 


PNEUMONIC LUNGS OF SWINE 


pneumonic lungs from which no bacteria 
were isolated (47), and pneumonic lungs 
from which various types of bacteria were 
isolated (119). The presence of colonies 
of moulds and actinomyces upon the two 
mediums used for the primary isolation of 
microérganisms varied but little among the 
three groups of lungs——34.2 per cent, 42.6 
per cent, and 31.8 per cent, respectively 
and, therefore, little if any significance can 
be attached to their presence. Yeasts were 
not found in any of the primary isolations 
although their etiological relationship to 
many infections of man and animals might 
suggest a similar relationship to swine 
pneumonia (Tanner, 1928). 


From only one of the 38 apparently nor- 


mal lungs were bacteria isolated ——strepto- 
cocci resembling closely those of group III 
from pneumonic lungs. From one group of 
47 lungs showing various pneumonic lesions 
no bacteria were isolated. A variety of 
bacteria were obtained from a second group 
of pneumonic lungs (119). Out of a total 
of 153 isolations from this group, strepto- 
cocci were isolated 67 times, diplococci ten 
times, staphylococcus once, Pasteurellae 44 
times, Alcaligenes eleven times, and a mis- 
cellaneous group of Gram-positive and 
Gram-negative rods 20 times. The strep- 
tococci and Pasteurellae were associated 
with the greatest variety of diseases. This 
is to be expected, inasmuch as they occurred 
more frequently than the other microérgan- 
isms. 

Of the 67 streptococcus cultures 64 were 
of the alpha type and three of the beta type 
on blood agar (Brown, 1919). The alpha 
cultures were divided arbitrarily into four 
groups on the basis of fermentation re- 
actions. The 16 cultures placed in group I 
were quite constant in their fermentation 
reactions, differing from those typical of 
groups II and III in their failure to fer- 
ment inulin, dulcitol or sorbitol. 

A further distinguishing characteristic 
was uniform production of yellow growth 
on potato slants as opposed to no growth 
in the other groups. 

The 13 alpha streptococci placed in group 
II would probably correspond to the inulin- 
fermenting streptococcus described 
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Spray (1922), if comparisons can be made 
when he used only four different ferment- 
able mediums. The members of group II 
were further characterized by fermenting 
raffinose. 

The 14 alpha streptococci in group III, 
although classified on the basis of no acid 
formation in raffinose, would still corre- 
spond to Spray’s (1922) inulin-fermenting 
streptococcus. 

Five of the 22 alpha streptococci in the 
miscellaneous group would probably corre- 
spond to Spray’s inulin-fermenting strep- 
tococcus, 

The three beta streptococci, although iso- 
lated from the same lung, showed different 
fermentation reactions. 

Only one staphylococcus was isolated. 

Some of the streptococci were not con- 
stant in their fermentation reactions, which 
may be due to the technic in preparation of 
the mediums or to mutations in fermenta- 
tion reactions, as pointed out by Thomson 
and Thomson (1927). In discussing gelatin 
liquefaction these investigators quoted Bes- 
son as stating that, as a rule, gelatin is not 
liquefied by streptococci. None of the strep- 
tococci isolated during this investigation 
liquefied gelatin. Some grew well on potato 
while others did not. This characteristic 
also was pointed out by Thomson and 
Thomson (1927). Only a few of the cul- 
tures reduced nitrates. Starch hydrolysis 
was variable, hydrogen sulfide generally 


was not produced, and indole was formed 


by only one culture in one test, a second test 
being negative. Thomson and Thomson 
(1927) stated that streptococci do not form 
indole. The streptococci of this investiga- 


tion were relatively nonpathogenic for mice, 


which confirms the findings of Spray 
(1922). 

The diplococci, isolated from pneumonic 
lungs, might correspond to a diplococcus 
described by Spray (1922) except that some 
of the ten cultures either did not ferment 


inulin or failed to do so consistently, only 


a _ two cultures being consistent, whereas the 
- diplococcus described by Spray fermented 


inulin. 
The 24 cultures of Pasteurellae placed in 


¢s group I on the basis of fermentation re- 


actions fermented glucose, sucrose, xylos 
mannitol, fructose and galactose with ac; 
production. Gelatin was not liquefied, pn 
growth occurred on potato, and hydroge; 
sulfide was not produced by any cultures j 
this group. These findings correspond t 
those of Brigham and Rettger (1935). A 
though they stated that Pasteurellae caus 
no change in litmus milk, two cultures jn 
the above group produced acidity in this 
medium. In the key to species of the genus 
Pasteurella, Bergey (1934) mentions acid 
formation in milk as one of the distinguish- 
ing features of the species P. suilla. In- 
constant results were obtained for indok 
production. This might be attributable t 
the type tryptophane medium used, 
since Brigham and Rettger (1935), using 
a different medium, obtained constant in- 
dole production with all cultures. Berge; 
(1934) stated that indole is sometimes pro- 
duced. He also stated that nitrates are not 
reduced, which is contrary to the findings 
in this investigation, nitrates being reduced 
by all cultures except two. Starch hydro- 
lysis was variable. This group of Pasteu- 
rella cultures was relatively pathogenic fo: 
mice, which is in agreement with Bergey 
(1934). 

The 20 cultures described under Pasteu- 
rellae, group II, correspond to those of 
group I except that some of the cultures 
fermented lactose, glycerol, dextrin, inulin, 
maltose, trehalose, raffinose and sorbitol. 

The eleven Gram-negative cultures corre- 
spond to Spray’s (1922) B. alkaligenes type 
and, undoubtedly, belong in the genus Al- 
caligenes described by Bergey (1934). 

The 20 remaining cultures were a mis- 
cellaneous group of Gram-positive and 
Gram-negative rods which did not fall into 
any other groups. They were probably con- 
taminants. 

The true serological relationships of the 
various streptococci and diplococci are diff- 
cult to evaluate, since agglutination-absorp- 
tion tests were not conducted. Most of the 
strains of these two microérganisms showed 
serological relationship within the groups 
from which the antiserums were prepared. 
One antigen prepared from the same cul- 
ture used for preparing rabbit antiserum 
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failed to be agglutinated by this serum. 
Several antigens were found to be inagglu- 
tinable. This may be due to an idiosyncracy 
on the part of the microérganism or to the 
absence of serological relationship. These 
possibilities are mentioned by Thomson and 
Thomson (1927) in reviewing the work of 
Durand and Sedallian, and others. 

The results of the agglutination tests on 
the Pasteurellae were unsatisfactory from 
the standpoint of correlating the serologi- 
cal relationships of the various cultures. 
Several strains were inagglutinable. These 
ai are in accord with Brigham and Rett- 


SUMMARY 


The findings of this investigation may be 
summarized as follows: 

1) Yeasts were not isolated from any of 
the 204 swine lungs examined. 

2) One streptococcus culture was isolated 
from one of 38 apparently normal lungs. 

3) No microdrganisms were isolated 
from 47 lungs exhibiting various lesions 
of pneumonia. 

4) One hundred and fifty-three isolations 
of bacteria were made from 119 pneumonic 
lungs. 

5) In this investigation pneumonia in 
swine occurred more often as a secondary 
than as a primary condition. 

6) In frequency of occurrence the follow- 
ing genera and groups of microérganisms 
were isolated: Streptococci, Pasteurellae, 
miscellaneous Gram-positive and Gram- 
negative rods (probably contaminants), 
Alcaligenes, diplococci, and one staphylo- 
coceus. 

7) The alpha type of streptococci was 
isolated far more frequently than the beta 
type. 

8) The alpha streptococci were divided 
arbitrarily into four groups on the basis of 
fermentation reactions. 

9) The Pasteurellae were divided arbi- 
trarily into two groups on the basis of fer- 
mentation reactions. 

10) Agglutination tests upon three 
groups of alpha streptococci and upon the 
diplocoeci showed some serological relation- 
ship among members within the group, 


11) Agglutination tests upon the Pas- 
teurellae were not entirely satisfactory for 
correlating the relationship of members of 
this genus. 

12) Moulds and actinomyces, as judged 
by colonies appearing upon the mediums 
used in primary isolations, were not con- 
sidered of significance in swine pneumonia. 
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IT Is KNOWN that for certain microbic dis- 
eases, an attack leaves a refractory state 
designated under the name of immunity. 
Is it possible to explain this curious phe- 
nomenon from the knowledge of the present 
time? 

Envisage all of the established facts in 
the history of microérganisms and search 
for a hypothesis that is explicable and four 
will be found, namely: 

1) There are pathogenic and nonpatho- 
genic microbes; 

2) the harmfulness of the pathogenic 
microbes is due to poisons (toxins) they 
engender ; 

3) there is always a more or less long 
period, of several days at least, between the 
penetration of the microbe into the body 
and the appearance of the first symptoms 
of the disease, known as the period of in- 
cubation; and 

4) for certain pathogenic microbes and 
only for certain ones, the first invasion 
creates an immunity. 

Microbian poisons appear in cultures in 
vitro. When cultures of diphtheria or 
tetanus are filtered, the microbes are re- 

*Théorie fermentaire de l'immunité, by Professor 
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tained and the filtrate injected into sound 
subjects causes death with the same symp- 
toms as those of the disease. The filtrate, 
therefore, contains the poison. It is ad- 
mitted that these poisons, called toxins, are 
secreted by the living microbe. 


A. THE LYTIC ORIGIN OF 
MICROBIC POISONS 


Take the particular case of tuberculosis. 
Without any doubt, the bacillus of Koch is 
a pathogenic microbe. The manifestations 
of the disease are toxic manifestations. 
However, if a filtrate of the microbe is in- 
jected into a sound subject, there are no 
toxic phenomena produced, but if injected 
into a tuberculous subject, an acute phase 
of the disease, with intense fever, conges- 
tion and extension of the lesions, is un- 
leashed. Killed tubercle bacilli injected are 
lysed, that is to say, digested. The only 
explanation is that the products of the lysis 
are toxic, they are the tuberculous poisons; 
and from the moment the subject is in- 
fected, they aggravate the disease. From 
these facts, one concludes that tuberculous 
poisons are not secreted by the living 
microbes but result from the lysis of dead 
ones. In the case of diphtheria and tetanus, 
bouillon cultures of which contain poisons 
capable of producing the symptoms of the 
disease, it is admitted that the poisons are 
the products of microbic secretion. 

The following fact must be remembered: 
When fresh bouillon is inoculated with 
Loeffler’s bacillus, 24 hours elapse before 
the first traces of diphtheria toxin appear. 
If the toxin were secreted by the living 
microbes, one should be able to detect traces 
of it within a few hours. The delay of 24 
hours before the appearance of toxins in 
these cultures supports the hypothesis that 
here, too, the poisons result from dead and 
lysed microbes. This lytic theory on the 
origin of microbic poisons also explains ‘he 
necessity of a period of incubation, for if 
the microbic poisons were secreted by liv- 
ing microbes, it would not require several 
sometimes several weeks, follow- 
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ing inoculation to observe the first symp- 
toms of the malady. The hypothesis of 
lytic origin is in accord with this observa- 


tion. 

The harmful effects gf injections of dead 
microbes, moreover, exist not only for the 
bacillus of Koch; they are observed in the 
case of all pathogenic microérganisms. In 
all infectious conditions, the injection of 
killed microbes aggravates the symptoms. 
The theory of lytic origin could be objected 
to on the ground that the injection of killed 
microbes does not in every instance cause 
the same pathogenic effects as the toxins. 
Dipththeria is an example. But one can 
reply that the fermental degradation in 
vitro is not necessarily the same as in vivo. 
It is known, in effect, that for Loeffler’s 
bacillus, the degradation in vivo is not im- 
mediately toxic but requires a _ pretoxic 
stage, the transformation of which to a 
toxic stage requires the fermental sur- 
roundings existing in the living host. It 
is also known that diphtheria toxin is not 
actually toxic, since guinea pigs injected 
with a mortal dose do not begin to develop 
the first sign of illness until after 24 hours. 
Moreover, tuberculin which contains the 
products of lysis in vitro is not toxic for 
healthy subjects, although it is toxic for 
tuberculous subjects impregnated with the 
ferments of lysis. 

One may conclude that tuberculin con- 
tains only products of the pretoxic stage 
whose degradation in healthy subjects does 
not bring about the production of poison. 
It may also be supposed that tuberculin con- 
tains fragments of tuberculous poison de- 
veloped only by lysis in vivo. On the other 
hand, in the case of the tuberculous body, 
perhaps impregnated with other toxic frag- 
ments, such as the ferments of degradation, 
which have disappeared, one can conclude 
that the injection of tuberculin permits the 
synthesis of the toxic substance by a re- 
version of diastatic action in obedience to 
the law of the action of masses. 

The theory of the lytic origin of microbic 
poisons leads to a ferment theory of im- 
munity which explains why certain mi- 
crobic diseases vaccinate and others do not. 


B. THE LYTIC ORIGIN OF 
ANAPHYLACTIC POISONS 


It was shown in former researches that 
in anaphylaxis, the poison responsible for 
the crisis results from the degradation in 
vivo of the protein injected. All anaphy- 
lactic manifestations can be considered as 
the result of the influence exerted upon the 
nervous system and, in particular, on the 
parasympathetic, vegetative nervous sys- 
tem. Anaphylaxis is a parasympathicotonic 
crisis. Charles Richet gives this nervous 
action a toxic origin. He explains anaphy- 
laxis by the theory of intoxication. For 
him, the sensitizing injection places a non- 
toxic substance in the blood which in con- 
tact with the protein of the second injection 
gives birth to a poison that acts upon the 
nervous system and engenders the various 
symptoms. That is the anaphylactic poison. 
The first he names toxogenine and the 
anaphylactic poison generated by the action 
of toxogenine upon the antigen, he names 
apotoxine. He bases his theory upon the 
following facts: 

1) The phenomenon of passive anaphy- 
laxis, discovered by Maurice Nicolle, which 
consists of transmitting at once a sensitiza- 
tion to a new subject by transfusion of 
blood or injection of blood serum of a sen- 
sitized animal and which demonstrates the 
presence of a sensitizing substance in the 
blood of the latter. 

2) The phenomenon of anaphylaxis in 
vitro, shown by Charles Richet, which con- 
sists of provoking the formation of anaphy- 
lactic poison by mixing blood of the sensi- 
tized animal with a sensitizing protein. The 
mixture injected into a new subject causes 
anaphylactic shock, 


This theory of anaphylaxis is generally — 


admitted in foreign countries but it was 
eclipsed in France during the past twelve 
years by the physical theories of Kopac- 
zewski, Lumiére, and Widal. For the first 
two, the anaphylactic state lies in the phe- 
nomena of floculation of blood and, for 
Widal, in breaking up of the colloidal equi- 
librium of the blood and cellular proto- 
plasms. 

The intravenous injection of a foreign 
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protein gives the blood and serum of the 
injected animal the property to coagulate, 
to floculate the solutions of the same pro- 
tein by the appearance of a substance 
known under the generic name of anti- 
bodies and, in this case, precipitin. When 
the injection appears in the blood, floculates 
appear, which, according to Lumiére, are 
responsible for the anaphylactic crisis, by 
excitation of the cephalic nerve centers 
through the thin walls of the capillaries. 
In support of his theories, the author 
(Lumiére) invokes the manifestation he 
was able to bring about by intracarodid 
injections of a suspension of sulfate of 
barium—manifestation analogous to the 
anaphylactic crises. But, with the most ac- 
curate nephelometer, no one has ever ob- 
served the least floculation in the blood of 
subjects in the state of induced anaphylaxis. 
The dose of the antigen, that is, the protein 
injected, is insufficient for the entire 
volume of blood. In mixing (in vitro) the 
serum of a sensitized animal with the sensi- 
tizing protein in the same proportion as 
in vivo after the second (provocative) in- 
jection, no floculation occurs because the 
dilution is too weak to produce a mechanical 
effect. 

Moreover, Arthus has shown that if the 
~ gerum of a floculated rabbit is injected into 
- another rabbit, no anaphylactic phenomenon 


is produced. Also, if floculation is induced 


in vivo by injecting separately into a new 
rabbit horse serum and precipitating rabbit 
A student, 
J. Barrucand, (Société de Biologie, cxxv, 


1937, p. 485), showed that the guinea pig 


is less sensitive than the dog to barium 
suspensions and inverse for anaphylactic 
phenomena. The crises in both events are 
not precisely alike; they are apt to resemble 
cerebral emboli. One fact is, however, in- 
contestable: Injected proteins are not found 
in the blood after eight to ten days. They 
are digested by degradating ferments 
which appear in the blood (ferments of 
Abderhelden). 

For Frierberger (1910), the first injec- 
tion makes a precipitin appear and, after 
the second, the beginning of floculation is 
not the prelude of a degradation accom- 


plished by the interaction of the complex: 
Antigent+ precipitin+ alexin. There is, in 
effect, deviation of complement. The prod- 
ucts of protein degradation, certain of 
which are toxic, appear and they represent 
the anaphylactic poisén—the anaphylatoxin, 

According to Nicolle, von Piquet and 
Schick, Vaughn and Wheeler, the anaphy- 
lactic poison is also a product of the de. 
gradation of the protein antigen by the 
appearance of degradating diastases and 
lysins. 


THE FERMENT THEORY 

To these theories a new one is added— 
the ferment theory—in the belief that the 
digestion of foreign proteins introduced 
into the blood is accomplished in the same 
manner as in the digestive organs, that is, 
by the successive action of two categories 
of ferments. In the digestive tract, the 
first ferment is pepsin, which fragments 
protein to peptone but no further. The 
second ferments are the secretions of the 
pancreas (trypsin) and of the intestine 
(erepsin), which bring about degradation 
of polypeptids and peptones to the stage 
of amino-acids. It was demonstrated that 
after the first (sensitizing) injection, the 
protein injected undergoes degradation in 
two steps by the successive appearance of 
two groups of ferments. The first are pro- 
ducers of anaphylactic poison, represented 
by the first stage of degradation (poly- 
peptids or their decarboxyl derivatives— 
histamine). The second degrade polypeptids 
or their toxic derivatives up to the atoxic 
stage and are, therefore, destroyers of 
poisons. 

The first group thus comprises the pro- 
teases which attack the protein molecule 
(endowed with a strict specificity) and the 
carboxylases. The second group, with fee- 
ble or no specificity, are the polypeptidases 
and the histaminases. After the antigen 
is degraded, the ferments, being no longer 
useful, tend to disappear. There are rea- 
sons to believe that the second group of 
ferments should disappear first, useful! as 
they are in the degradation of polypeptids 
and the products of functional utility, while 
the first group (proteases) persist b ause 
of their specificity. ; 
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| The state of anaphylactic sensitization 
is due to the persistence of the first of 
the utilizable ferments after the disappear- 
ance of the second group. The time neces- 
sary for their disappearance corresponds 
to the latent period of sensitization. This 
hypothesis was demonstrated experimen- 
tally. Blood extracted from a sensitized 
dog by a method of extracting diastases 
immediately transmitted passive anaphy- 
laxis and permitted the production of ana- 
phylaxis in vitro. The second group of 
ferments were demonstrated by bleeding 
dogs in a state of anaphylactic presensit- 
ization six days after the sensitizing in- 
jection. 

Theoretically, therefore, the two groups 
of ferments work together in the degrad- 
ing of injected proteins. The first fer- 
ment (protease) was eliminated by fixing 
it to the coagulated antigen by absorption. 
The filtrate containing other ferments, in- 
jected into sensitized dogs or guinea pigs, 
desensitized them or at least strikingly at- 
tenuated the anaphylactic manifestation vis 
a vis controls. We were able to recover the 
frst ferment on egg albumen and coagu- 
lated serum albumen, which when injected 
into new subjects transmitted passive 
anaphylaxis. 

With the assistance of two students, B. 
Tréfeu (1938) and A. Gaye (1933), it was 
demonstrated that these ferments do not 
act as catalyzers and that they present a 
great analogy with the sensitizing microbic 
antibodies (Maignon, 1937). This theory 
explains and confirms the theory of Charles 
Richet and shows the necessity of a latent 
period of sensitization which is not men- 


C. First AND SECOND FERMENT 
oF Micropic Lysis 


he degradation of constituent microbes 
at the time of lysis is effected also by a 
series of successive fermental actions, the 
poisons being represented by certain stages 
of degradation of proteins or other chem- 
ical constituents. The second group of 
ferments correspond to the degradation fer- 
ments of the toxic stage—to microbic tox- 


tioned in any of the precedent theories. Mh 
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ins. In anaphylaxis, the disintegrated pro- 
teins being quite closely related to tissular 
proteins, the second ferments are used up 
by the body and disappear. For microbic 
pathogens, which are those presenting con- 
stituents of the toxic stage of degradation, 
two cases can be produced: : 

1) The microbic poisons are represented © 
by molecules quite closely related ( from 
the chemical point of view) to the cells of 
tissular protein degradation and their fer- | 
ment destroyers used up after the first ag- _ 
gression of the microbes. These are the 
diseases which leave no immunity. 

2) The microbic poisons are formed of 
molecules remotely related from the chem- 
ical point of view. For the products of de- 
gradation of tissular constituents, such as 
toxin of diphtheria and tetanus, the fer- 
ments of the degradation not used persist 
and thus create the state of immunity. 

The presence of these ferment destroyers 
permits the body, in the case of another 
microbic invasion, to develop its natural 
means of defense, since the defense has 
not been paralyzed by toxin intoxication. © 
The invading microbes are destroyed be-— 
fore exerting their harmful action. This — 
theory of immunity, based upon the lytic 
origin of microbic poisons, is evidently but _ 
a hypothesis like, for example, the theory 
of secretory origin, but it has the advan- 
tage of explaining all of the facts known 
and also of forecasting other theories which 
may be used to verify it. The ferment 
theory establishes an understanding be- 
tween anaphylaxis and immunity, and speci- 
fies their nature. 


D. NATURE OF THE RELATIONS BETWEEN 
ANAPHYLAXIS AND IMMUNITY 


Maurice Arthus (1903), the first to write 
of the relations between anaphylaxis and 
immunity (cited by Portier and Charles 
Richet), showed the sensitizing effect of 
a first intravenous injection of venom of 
the sea-anemone in a dog, vis d@ vis a sec- © 
ond injection six to twelve days later. He | Py 
showed that this phenomenon was not 
confined to venoms but that they may be — 
observed with alimentary proteins and 
serums, such as egg albumen, milk and 
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peptones. He thus discovered seroanaphy- 
laxis and proteoanaphylaxis. 

The anaphylactic phenomenon thereby 
became the property of protein substances 
in general. He showed, in effect, that a 
first injection of peptone that is nontoxic 
for sympathicotonic rabbits is vagotonic 
for the dog (or, more exactly, parasym- 
pathicotonic), in which he produced a pep- 
tone shock in every way resembling slight 
anaphylactic shock, the anaphylactic crisis 
being itself parasympathicotonic. Arthus 
also studied the venom of other serpents 
(rattlesnake, cobra, viper), scorpions and 
bees. He found that in the phenomenon 
of envenomation produced by one injection, 
it was necessary to distinguish the pro- 
teotoxic accidents due to the protein poisons 
of the venoms from the grave accidents 
from other proteins. He thus discovered 
the anaphylaxis of nontoxic proteins by 
first giving weekly injections of horse serum 
in 10-ce. doses and, then, 20-cc. doses 
through a number of determined subcutane- 
ous injections, and a 5-cc. dose intraven- 
ously. The reaction was measured by the 
blood pressure in the femoral artery or the 
carotid. He observed the increasing inten- 
sity of the reaction up to the fourth and 
fifth doses and its progressive decline un- 
til it disappeared entirely with the 18th 
dose. Arthus obtained the same results 
with venoms, in which he observed the dis- 
appearance not only of the original toxic 
action but also of the anaphylactic acci- 
dents suffered at the beginning of the ex- 
periment. 

Arthus compared the states of indiffer- 
ence obtained after a number of more or 
less large weekly injections to a state of 
- immunity and he concluded that anaphy- 
_ laxis precedes immunity and immunity suc- 
ceeds anaphylaxis. 

In these experiments the appearance of 
the sensitization is explained by the fact 
_ that during the interval between the two 
injections, the second ferments have the 
time to disappear by being utilized. But, 
how explain the consecutive immunity? 
Certainly by the phenomena of the body 
becoming accustomed to the anaphylactic 
poisons following repeated aggressions. 
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That which Arthus considers a phenomenon 
of immunity, therefore, does not occur jy 
reality in true immunity, which is but a 
tolerance to poisons. It would be inter- 
esting to know how long this so-called im- 
munity would persist after suppression oj 
the injections and if the condition would 
last as long as immunity, properly speak. 
ing, or the anaphylactic sensitization, the 
latter also being due to the persistence of 


unused ferments. 
The Dark Side of Sunshine i 
Exposure to the sun’s rays is a prolific 
cause of skin cancer. Australian 
herders who work constantly without pro- 
tection from burning sunlight have a higher 
incidence of skin cancer than any other 
group. Middle-aged people should avoid 
sun baths, irradiated foods and ultraviolet 
treatments, since the large blood vessels 
may be partly calcified by an excess of vita- 
min D. A release from the University of 
California says that vitamin D may stimu- 
late the parathyroid glands to such an 
extent that more calcium is carried in th 
blood serum than the bones, cartilage and 
teeth can take up. The result is an abnor- 
mal accumulation of calcium in_ other 
organs and impairment of their function. 


sheep 


Physicians and War 

Of the 28,000 physicians of France, 72 
per cent serve in the national defense. Six- 
ty-seven per cent of the latter wear uni- 
forms and 5 per cent are civilians who 


serve part time under army orders. Only 
6,000 physicians, most of them elderly or 
infirm, remain to look after the civilian 
population. In consequence, many rural re- 
gions have no medical service. 

Medical education is curtailed. A large 
percentage of the teaching staffs, assistants 
and laboratory workers are enlisted in the 
army, and the student bodies are largely 
disbanded and scattered—called to the col- 
ors—but arrangements have been made, 
back of the front, to give them short 
courses which will enable them to pass ex- 
aminations fitting the emergency. Thus, 
war destroys what science erects. ie. 2 
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ALTHOUGH certain features of the disease 
are well defined, the etiology of preparturi- 
ent paresis in ewes is obscure. The condi- 
tion is apparently metabolic in origin, and 
is much more prevalent in twin than in 
single pregnancies. Roderick and Harsh- 
field! in 53 cases observed that 43 carried 
twin lambs, five had triplets and only five 
had single lambs. A fatty liver is invari- 
ably found at autopsy. The blood analy- 
sis, which has been reviewed by Sampson, 
Gonzaga, and Hayden,” and later by Samp- 
son and Hayden,* reveals a ketosis, acidosis 
and, frequently, a hypoglycemia. A hyper- 
glycemia is not uncommon. The predis- 
position, pathogenesis and symptomatology 
have been discussed by Roderick and 
Harshfield,! and by Roderick, Harshfield 
and Hawn* and, therefore, will not be re- 
ferred to in this paper. 

Since the obscure etiology renders ex- 
perimental production of the clinical dis- 
ease unreliable, the blood of pregnant ewes 
subjected to varying environmental and 
dietary conditions was analyzed period- 
ically during the gestation period to deter- 
mine if the blood picture shows a tendency 
towards that observed in the disease. This 
paper is a report on the results. It also 
includes investigations in field cases and 
the effect of treatment on a limited number 
of animals. 


METHODS 


Forty-two ewes of various ages and 
breeds were divided into four groups and 
handled in a manner designed to show the 
influence of lack of exercise, and a sudden 
change in environment and diet on the 
blood picture. 

Eight bleedings were obtained on each 


*krom the University of California. Presented 
before the Section on Research at the 76th annual 
meeting of the A.V.M.A., Memphis, Tenn., August 
28 to September 1, 1939. The investigational work 
reported herein became coéperative under a Bank- 
head-Jones project with the federal bureau of ani- 
mal industry. 


By H. S. CAMERON, D.V.M., M.S., Ph.D., and H. GOSS, B.S., Ph.D. 
Davis, Calif. 


introduction of the 
Bleeding was per- 


animal between the 
ram and parturition. 
formed in the morning, before feeding. 
In addition, a final sample was obtained as 
soon as possible after lambing. The jugular 
vein was bled and potassium oxalate was 
used to prevent clotting. Methods of anal- 
ysis were as follows 

Sugar.—-The blood was deproteinized by 
the zinc hydroxide method of Somogyi® 
and the sugar determined by the Benedict® 
technic. By this procedure glutathione 
and ascorbic acid were not included in the 
sugar values. This point was verified by 
the addition of pure glutathione and as- 
corbic acid. 

Ketone Bodies.—Ketone bodies, expressed 
as acetone, were determined by the method 
of Behre and Benedict.* 

Alkali Reserve.—-This estimated 
from the determination of plasma CO, ca- 
pacity with the Van Slyke*® manometric ap- 
paratus. 

In the experimental group no analysis 
was made for ketone bodies unless the su- 
gar level or the plasma CO, capacity was 
abnormal. 


RESULTS 


Groups 1, 2 and 3 were conducted concur- 
rently. Each consisted of ten ewes of vari- 
ous ages. One ram was placed with each 
group on August 1, 1938. Group 1 was 
maintained in a dry pasture and fed a lib- 
eral amount of well-cured alfalfa hay dur- 
ing the entire gestation period. Group 1 
was considered as a control since it con- 
forms with the customary practice in this 
herd. No cases of preparturient paresis 
developed. Two ewes died from pneumo- 
nia, three had twins and five had single 
lambs. The blood sugar in mg. per 100 cc. 
ranged from 17-51 with a mean of 33.2, 
+ .92. The alkali reserve, expressed as 
volumes per cent CO,, ranged from 37-75 
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TABLE |—Mean alkali reserve and blood sugar in experimental groups. 


PLasMA-ALKALI RESERVE 


BLoop Sucar Ma./100 ce. 


(GROUP Kwes 


10 
10 
10 

7 


Obs. = Observations. 
M. = Mean. 


Group 2 was maintained under conditions 
similar to group 1 for the first three months 
of gestation, then moved to a small en- 
closure with concrete flooring and fed soy 
- bean oil meal and oat straw. The soy bean 
oil meal had a guaranteed analysis of pro- 

tein, 41 per cent; fat, 4 per cent; fiber 6 
per cent; and NFE, 29 per cent. No cases 
of the disease developed. One ewe died 
from pneumonia, three had twins, five had 
_ single lambs, and one failed to conceive. 
- The blood sugar ranged from 22 to 44 mg. 
per 100 cc., with a mean of 32.5, + .54; 
the alkali reserve from 45-67 per cent, with 
a mean of 57.8, + .82. 
Group 3 was maintained in a small en- 


closure with concrete flooring and fed a 


- liberal amount of alfalfa hay during the 
entire gestation period. No cases of the 
disease developed. One ewe died from 
- pneumonia, two had twins, and seven had 
The blood sugar ranged from 
18-40 mg. per 100 cc., with a mean of 29.3, 
+ .56; the alkali reserve from 41-69 mg. 
per 100 cc., with a mean of 54.8, + .60. 
Group 4 consisted of twelve ewes. They 
were maintained in pasture supplemented 
with alfalfa hay from December 12, 1938, 
when the ram was introduced, until April 
7, 1939, when they were moved to a small 


Oss. M. 
72 33 
74 32.8 
74 29 .¢ 
35 


Standard deviation. 
Coefficient of variation. 


of these two showed that one was without 
lamb and the other had a single. Both had 
somewhat fatty livers. Of the remaining 
eight ewes seven had single lambs whik 
the other was dry. With the exception of 
one ewe the blood picture was essentially 
the same as observed in the first three 
groups. This ewe (No. 38) on May 10 
showed a blood sugar of 8 mg. per 100 cc. 
Subsequent tests on May 13, 14, 15, 16, 17, 
18 and 19 showed blood sugars of 8, 6, 13, 
38, 14, 21, and 21 mg. per 100 cc., respec- 
tively. 

During this period the alkali reserve re- 
mained normal. On May 17, when the 
blood sugar was 14 mg. per 100 cc., there 
was a blood acetone of 10 mg. per 100 cc. 
On May 18, with a blood sugar of 21 mg. 
per 100 cc., the blood acetone was 50 mg. 
per 100 cc. The following day there was 
only a trace of acetone in the blood and the 
blood sugar remained at 21 mg. per 100 cc. 
The ewe was apparently normal during this 
period and lambed on May 24. Excluding 
ewe 38, the blood sugar of the survivors in 
this group ranged from 16-45 mg. per 100 
cc., with a mean of 34.2, + 1.05, and the 
alkali reserve from 31-67 mg. per 100 cc., 
with a mean of 51.2, + 1.22. 

Table I is a statistical analysis of the 
blood-sugar levels and the plasma-alkali 


reserve. From this it is apparent that the 
lowered alkali reserve in group 4 is high!y 
significant over the others while that in 
group 3 is slightly significant. No signi- 
ficant difference is apparent in the blood- 
sugar levels. 

From 220 observations in the 30 ewes in 
groups 1, 2, and 3, the mean blood-sugar 
level was 31.8 mg. per 100 cc., with a stand- 
ard deviation of + .87. 


enclosure with concrete flooring and fed a 
diet consisting of soy bean oil meal plus 50 
& cent cottonseed oil. It was estimated 

that this high fat, low carbohydrate diet 


would be ketogenic. They were given no 
roughage. One ewe died from enteritis 
two days after being moved; another died 
from peritonitis in three days. Two others 
showed a moderate anorexia to the diet 
and died within three weeks. Autopsy 
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INVESTIGATIONS 


neurrently with the foregoing experi- 

s we had the opportunity to investi- 

several outbreaks in adjacent flocks. 

rd A.—This herd was maintained on a 
ry pasture. Six ewes had died with symp- 
ims of the disease. A seventh was sub- 
mitted to the laboratory in a comatose con- 
dition. Autopsy showed the carcass to be 
in good flesh, Pregnancy was twin and in 
an advanced stage. The only gross path- 
ylogy apparent was a fatty liver. The blood 
analysis is shown in table II. The herd was 
changed to an irrigated alfalfa pasture and 
no further losses occurred. 

Herd B.—This herd was maintained on 
barley stubble supplemented with grain 
hay. Lambing was almost finished when 
we contacted the owner. There was an 
abnormally large number of twin lambs. 
The owner reported a few losses apparently 
from pregnancy disease. We were able to 
examine two ewes showing terminal symp- 
toms. Autopsy findings were identical with 
those found in herd A. The blood analysis 
however, as shown in table II, revealed in 
one ewe a hypoglycemia and acidosis while 
the other showed a hyperglycemia and a 
normal alkali reserve. Since lambing was 
almost finished, no change was made in the 
herd. 

Herd C.—This herd consisted of about 
1,500 ewes and had a history of having lost 
150 ewes from the disease several years 


TABLE II—Blood analysis in cases of preparturient paresis. 


SuGAR ACETONE 
EWE HERD Ma. & Ma. & 
1 A 55 12.8 
2 I 23 
3 B 83 
4 C 13 21.6 
5 C 19 8 
6 C 16 36.2 
7 GC 29 10.5 
7* C 16 29.1 
s D 14 10 
9 D 25 8.9 
10 D 38 l'race 
11 D 44 
12 E 30 4.9 
13 E 27 


ago. The following year the owner planted 7 . 
an alfalfa pasture in the belief that it would | 
prevent the condition. Nevertheless, mor- _ 
tality, though much lower, was still serious _ 
even on alfalfa pasture. This year 15 
ewes had been lost when we began inves-_ 
tigations. The herd was being fed a liberal - 
amount of good grain hay with a small | 
amount of alfalfa hay. The ewes were fed | 
in a corral where a good water supply was 
available. They had access to a large barley 
stubble field, but seldom went far from the 
feeding corrals. The entire flock appeared — 
listless but were in good condition. Four © 
ewes which later died were examined. | 
Blood analysis, as shown in table II, re- 
vealed a hypoglycemia and ketonemia in all © 
four and an acidosis in three. It will be 
noted that the ewe with a normal alkali — 
reserve had the mildest ketonemia. Au- | 
topsy showed twin pregnancy and fatty 
liver in each instance. 

In this herd exercise was prescribed. 
The ewes were driven around the boundary > 
of the pasture twice daily. Three days later 
we visited the ranch again. The sheep had 
lost the listless attitude previously observed 
and no new cases were apparent, nor were 
others reported later. 

Herd D.—-Investigations were initiated 
in this herd when symptoms first appeared. 
The herd was maintained under conditions © 
identical with those in herd C. Twoliveewes _ 
were submitted for examination. One, being — 


ALKALI 

RESERVE TREATMENT RESULT 
30 None Died | 
36 None Died 
57 None Died 
28 None Died 
56 None Died 
21 None Died © 
52 None 
36 None Died 
37 None Died 
52 Glucose Died 
57 Glucose Died 
33 Glucose Died 
46 None Died 
37 Glucose Died 
45 Glucose Died 


— 


*Two days later. 
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The effect of glucose therapy on blood ketones. 


bec 20 Lec bec. 29 


Arrows indicate intravenous injection of 25 Gm. 


{0.8 oz.) of glucose in distilled water. 


in coma, was destroyed. The carcass was 
very fat, pregnancy was twin, and the liver 
fatty. The second ewe and two others from 
the same herd were treated with glucose 
administered in 25-Gm. (.83-oz.) doses in- 
travenously at frequent intervals during 
the daytime. These results are discussed 
under the paragraph entitled treatment. 
Exercise was also prescribed in this flock, 
with the result that only two additional 
cases appeared. 

Three other cases from two herds are in- 
Since they do not differ 
materially from the previous cases, they 
will not be discussed es 


TREATMENT 
Five of the field cases apparently in the 


‘ early stages of the disease were treated by 
_ intravenous injections of 25 Gm. of glucose 


in 20 per cent aqueous solution three times 
daily. Although the course of the disease 
was considerably prolonged in every case, 
all of the ewes eventually died from pre- 


parturient paresis. Two of them apparently 
recovered only to suffer a relapse a few 
days after treatment was stopped. 

Prior to the administration of glucose, 
blood was drawn for analysis. From the 
analyses in these five cases, a typical one has 
been selected and charted. The blood-suga! 
and ketone levels over the period of treat- 
ment in this animal are shown in figure 1. 
It will be noted that, in general, as the 
blood sugars rose, the ketonemia decreased. 
However, when treatment was stopped, as 
is indicated by the break in the chart, keto- 
nemia recurred and, in spite of glucose 
treatment, the animal died. 

One of the ewes (No. 13, table II), which 
died following glucose therapy ten days 
after the first appearance of symptoms, had 
a liver which on analysis showed 71 per 
cent fat on a dry basis. Apparently the liver 
damage is so severe when clinical symp- 
toms appear that glucose treatment is 
valueless. Unfortunately, the number of 
animals available in the stage of the dis- 
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ease Suitable for treatment was insufficient 
to compare oral with intravenous adminis- 
ration. With oral administration a more 
onstant level in the blood may have been 
naintained and a greater amount of glucose 


stored in the liver. rate 7 
A variety of environmental and nutri- 
mal factors have been advanced as pre- 
disposing to preparturient paresis. Experi- 
mental and field investigations have failed 
substantiate many of these. Fraser, 
Gooden, Snook and Thomson® investigated 
the influence of diet on ketonemia in preg- 
nant ewes. Their experiments were de- 
signed to test the effect of gross overfatness 
plus close confinement, sudden enforced 
fast or overfat ewes, undernutrition fol- 
lowed by liberal feeding during the last 
month of pregnancy, and variation in the 
protein intake. They were able to produce 
ketonemia by a low level of feeding or by 
fasting, and the condition was more severe 
in multiple than in single pregnancies. 
However, as stated in their discussion, 
there is no conclusive evidence that they 
produced preparturient paresis. In their 
cases recovery was the rule, whereas in 
natural outbreaks recovery is the exception. 
Our experiments have shown that lack of 
exercise is not in itself a factor, yet field in- 
vestigation in which exercise stopped fur- 
ther losses tends to show that it is a factor. 
Like Marsh,!° we have not encountered the 
condition in range herds, a fact favoring 
the hypothesis that exercise plays a réle in 
the etiology. On the other hand, a herd 
of registered Southdowns and Hampshires 
in this vicinity maintained in a very fat 
condition and in close confinement is not 
subject to the disease. We have encoun- 
tered the condition in herds where the 
practice is to bring the animals from the 
range into relatively close confinement with 
feed supplemented towards the last month 
of pregnancy, yet in experimental groups 
2 and 4 a sudden change in environment 
and diet failed to produce clinical symp- 
toms of the disease. 
In addition to these negative findings, 
levels have been established for the blood 


DISCUSSION 


sugar and CO, combining capacity of the 
plasma with the technic we employed, and 
under the local conditions. These levels 
will serve as normals in the subsequent 
work. From our observations on 220 sam- 
ples of sheep blood the normal sugar level 
is appreciably lower than that found for 
cattle and swine and in unpublished data 
from the nutrition laboratory of this sta- 
tion, where the same technic was used. It 
is also apparent that the ewe can tolerate 
a marked hypoglycemia with no aceton- 
emia or observable symptoms. This hypogly- 
cemia in apparently normal animals, the 
fact that glucose therapy reduced the ace- 
tonemia without alleviating the disease, 
and the production of acetonemia by Fraser 
and his associates® that apparently differed 
from preparturient paresis, suggest that 
the carbohydrate and fat metabolic distur- 
bances are manifestations of the disease 
and not the primary etiology. ; 


= 


SUMMARY 


Pregnant ewes were subjected to various 
environmental and dietary factors with the 
object of producing preparturient paresis 
or, at least, a blood picture showing a trend 
towards that found in the disease. Analy- 
ses of blood for sugar and plasma-alkali 
reserve were made periodically during ges- 
tation. No cases of the disease were 
produced. In comparing the group on a 
high-fat, no exercise diet with the other 
three groups, a significant lowering of the 
alkali reserve was apparent. Blood-sugar 
and alkali-reserve levels in apparently 
normal animals based on 220 observations 
were established. 

Field investigations suggested that lack 
of exercise was a contributing factor and 
that glucose treatment, even when admin- 
istered intravenously in the early stages, 
was valueless, although it reduced the ace- 
tonemia. 
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By CARL E. VENZKE, 


Ames, Iowa 


XS 


A Histological Study of the Teat and Gland Cistern of the 
Bovine Mammary Gland” 


‘ 


SINCE PREVIOUS dealt with the 


histology of the mammary gland of the 
pregnant cow, it seemed logical to continue 
this study on the teat as a final chapter to 


this research. 


REVIEW OF LITERATURE 


Mankowski* distinguished six layers of 
epithelium in the epidermis of the mam- 
mary gland. He also observed columns of 
epithelial cells embedded in the stratum 
spinosum which he called marksaulchen. 

The muscular elements of the teat were 
described by Christ? and Kamm.” Riederer® 
stated that the wall of the “streakcanal” is 
a modified part of the outer skin pulled 
into the teat. Kaeppeli*? found in two old 
cows (9 and 15 years of age) small islands 
of multilayered, pavement epithelium lin- 
ing the teat cistern. Fiirstenberg,® Rie- 
derer,® and Rubeli® termed the vascular re- 
gion of the teat the corpus cavernosum of 
the teat. The network of vessels has been 
carefully studied by Kamm,” who stated 
that the veins are numerous and usually 
strong-walled and large. Riederer,® Kaep- 
peli,’ and Kamm’ have observed and de- 
scribed small accessory glands in the wall 
of the teat cistern as well as in the gland 


*From the department of veterinary hygiene, 
Iowa State College. 


(Continued from preceding page) 
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cistern. Riederer discussed the of 


the secretion of these glands. 

Christ observed that as the mix 
muscle-fiber layers attained their greates! 
development in the cistern region, the elas 
tic tissue fibers decreased in amounts 
Kitt!” stated that neither sebaceous 1 
sweat glands were found in the skin 
the teat. Fiirstenberg® observed numer 
folds at a point where the streakcanal « 
larges to form the teat cistern. He called 
this structure a rosette. 


MATERIAL AND TECHNIC 


The teats were selected from cows 
throughout all stages of pregnancy and 
from lactating, nonpregnant cows and non- 
lactating, nonpregnant cows for compari- 
son. The teats were selected at rando1 
from both dairy and beef breeds. All 
this material was obtained from the Io 
Packing Company, Des Moines, Iowa. 

The stage of pregnancy was determin 
according to the work of Hammond!! 
the correlation between length and age 
the bovine fetus. The paraffin method was 
employed. The sections were prepared & 
in thickness and stained with hematoxy! 
and eosin, also_ with iron hematoxylin a 

DESCRIPTION AND DISCUSSION 


The Skin of the Teat.—The skin consists 
of two parts, the outer epidermis and th 
subjacent layer, the corium. The epidermis 
is formed by a dense layer of stratified 
squamous epithelium (fig. 1) which is quite 
thick throughout the length of the teat. 

Mankowski*® distinguishes six layers of 
epithelium in the epidermis. The stratum 
germinativum is the single-celled germina 
layer. Resting on this layer a many-celled 
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is found. This is called the stratum spi- 
nosum and runs in waves corresponding 
to the ridges of the corium projecting into 
the epithelium. The stratum granulosum 


is composed of a layer, one to three cells 
thick, of nucleated, somewhat flattened cells. 
This layer is not always distinct but, ac- 
cording to Kaeppeli,’? it is always present. 


Fig. |. Stratified squamous epithelium (x 168). 

A) Stratum corneum. 8B) Stratum lucidum. 

C) Stratum granulosum. D) Stratum germina- 
tivum. ) Papillary layer. F) Capillary. 


The stratum lucidum is composed of still 
more flattened cells, which may not always 
be present. Next to this layer is found a 
layer of thin, nonnucleated, cornified cells, 
the stratum corneum. This layer is bor- 
dered by a layer of desquamating epithelial 
cells, the stratum mortificatum. 

The reticular layer is made up of con- 
nective tissue more loosely arranged and 
possessing scattered bundles of longitudinal 
smooth-muscle fibers. The corium of the 
teat presents no hair follicles, sweat or 
sebaceous glands. 

The Streakcanal of the Teat.—The duct 
at the lower end of the teat is called the 
streakcanal. It usually varies from 8 to 
14 mm. in length and is held closed by the 


aid of an involuntary muscle sphincter. 
This canal is lined by stratified squamous 
epithelium which presents numerous longi- 
tudinal folds. In this region the papillary 
eminences are rather long. Just beneath 
these eminences is found an inner longitu- 
dinal smooth-muscle layer which is distrib- 
uted only in small bundles. Next there is 


Fig. 2. Circular smooth-muscle sphincter in the teat 

of a nonpregnant heifer (x 180). A) 

squamous epithelium. B) Connective tissue. 
Smooth muscle. D) Capillaries. 
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consists of high cylindrical cells, while th 
basal cell layer consists of smaller, approxi- 
mately cuboidal cells with circular nuc| 

This two-layered epithelium presents nu- 
merous folds and is uniform from the ros- 
ette throughout the cistern to the gland 


a circular smooth-muscle sphincter of the 
teat. In the nonpregnant heifer this cir- 
cular muscle appears only in small bundles 
which are separated by considerable white 
fibrous connective tissue arranged in sheets 
or bundles (fig. 2). In the mature lactat- 


— 


Fig. 3 (left). 
(x 183). A) Stratified squamous epithelium. 
lary. Fig. 4 (right). 

Multilayered epithelium. 


ing and pregnant cows this circular muscle 
appears in rather large bundles which are 
separated from one another by less con- 
nective tissue (fig. 3). 

The Cistern of the Teat. Above the 
streakcanal the cavity of the teat widens 
out gradually until a space of considerable 
size is formed. This space is called the 
cistern of the teat. At the point where the 
enlargement begins there are a number of 
small folds which radiate in all directions. 
This structure Fiirstenberg® called a ros- 
ette. 

There is an abrupt change from the 
stratified squamous epithelium of the 
streakcanal to a two-layered epithelium of 

up 


- 


Circular smooth-muscle sphincter in the teat of a mature lactating and pregnant cow 
B) Connective tissue. 
Multilayered epithelium on the epithelial folds of the teat cistern (x 183). A) 
B) Tunica propria. 


D) Capil- 


C) Smooth muscle. 


C) Connective tissue. D) Capillaries. 


area except in old cows, where the crests 
of the epithelial folds often present a multi- 
layered epithelium similar to that found i! 
the streakcanal (fig. 4). Also, in old 
cows the inner cylindrical layer of epithelial 
cells may become uniformly cuboidal (fig. 
5). 

In the heifer the inner cell layer is dis 
tinctly high and cylindrical while the basal 
layer appears as polygonal cells which may 
be confused with the lymphocytes in the 
tunica propria. These lymphocytes seem 
to appear in greater numbers in the region 
of the rosette of teats taken from pregnant 
lactating cows or heifers than in teats taken 
from nonpregnant heifers (figs. 6 and 7). 
out the tunica 
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a. However, they are much more nu- 
s in the heifers and cows which pre- 
iecessory glands (which will be de- 
d later) in the tunica propria of the 
nd gland cistern. This portion of the 
ontains numerous collagenous fibers 
ipillaries but is free from bundles of 
h-muscle fibers. 

ween the epithelium and the tunica 
a is found a thin layer of collagenous 
(basement membrane) with very few 


Cuboidal epithelium on the epithelial 
folds of the teat cistern (x 168). A) Stratified 
cubcidal epithelium. B) Tunica propria. C) 

Connective tissue. D) Capillaries. 


nuclei; in fact, it can be recognized by its 
ell poverty. 
The large papillary arteries lie directly 
neath the membrane of the cistern at the 
base of the teat. However, as they pro- 
ceed distally, they have a tendency to pene- 
trate the longitudinal, circular and oblique 
muscle fibers which predominate in the cen- 
the teat wall. Interspersed between 
‘the musele fibers and collagenous and elas- 
fibers are some nerve fibers, especially 
i the region of the larger vessels. Fiirs- 
tenberg,8 Riederer,® and Rubeli® have re- 
ferred to this vascular region as the teat 
‘Orpus cavernosum. 
Very small efferent lymph vessels pass 
lorsally in the muscular part of the teat 
vall and beneath the epithelial membrane 


of the cistern to join the superficial effer-— 


ent lymph ducts of the mammary glands. 


Accessory Glands in the Cistern Wall of | < 
the Teat.—-Small tubuloalveolar glands pre- 


Fig. 6. Lymphocytes in the tunica propria of 
a teat taken from a pregnant lactating heifer 
(x 168). A) Stratified columnar epithelium. 
B) Tunica propria. C) Lymphocytes. D) 
Connective tissue. E) Capillary. 


senting a single-layered cuboidal epithelium 
are occasionally found in the tunica propria 
of the teat cistern (figs. 8 and 9). This 
finding is in agreement with Riederer,® 
Kaeppeli,* and Kamm®. The alveoli, which 


Fig. 7. Lymphocytes in the tunica propria of a 
teat taken from a nonpregnant heifer (x 170). 
A) Stratified columnar epithelium. B) Tunica 
propria. C) Lymphocytes. D) Connective 
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microscopically to 
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appear singly or in groups, are surrounded 
by connective tissue composed of white 
fibrous tissue, blood capillaries, lymph 
spaces, and smooth-muscle cells. The height 
of the cuboidal epithelial cells lining the 
alveoli depends on the stage in the cycle of 
milk synthesis. In the fully distended 
epithelial cell, fat droplets and a clear 
homogeneous cytoplasm can be observed. 


Fig. 8 (left). 


Stratified columnar epithelium. B) Tunica propria. 


Alveoli (note the fat globules in the alveolar epithelial cells). 
Accessory glands in the tunica propria near the rosette of the teat (x 183). A) Strati- 
B) Crypt of teat canal. 


Fig. 9 (right). 
fied columnar epithelium. 


The fat droplets usually occupy the free 
border of the cells while the nuclei occupy 
the opposite end. 

The collecting ducts are lined with two 
layers of epithelium. The deep layer is 
cuboidal and the superficial layer is colum- 
nar. These ducts are surrounded by white, 
fibrous connective tissue, smooth-muscle 
cells and elastic connective tissue, as is true 
of the collecting ducts of the mammary 
gland proper. 

The secretion of these glands appears 
it of the 


mammary gland. Secretory granules aq, 
fat droplets may be observed. There 
it seems reasonable to assume that 
glands actually secrete milk. 

The Cistern of the Gland.—The 
end of the cistern of the teat opens int 
cistern of the gland above. The trans 
from the teat to the gland parts of 
cistern is occasionally marked by a ¢ 


Accessory glands in the tunica propria near the proximal end of the teat (x 183). A) 


D) Collecting duct. &) 


C) Connective tissue. 
G) Capillary. 


F) Smooth-muscle fibers. 


C) Tunica propria. D) Alveoli. E) Capillary. 


connective tissue fold. This, however, i 
inconstant and usually there is no dema! 
tion whatsoever. 

The part of the milk-collecting systen 
located within the gland is also lined b 
two-layered cylindrical epithelium simila 
to that of the cistern of the teat. Accessor’ 
glands also occur in the tunica propria 4s 
were observed along the wall of the teat 
cistern. The only noticeable change 
structure is a slight decrease in longitudina 
smooth-muscle fibers and a slight increas¢ 
in 
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MARY AND CONCLUSION 
he smooth-muscle sphincter of the teat 
e heifer appears in small bundles sep- 
d by considerable connective tissue, 
in the mature, pregnant and lactating 
the circular muscle appears in large 
es separated by relatively little con- 
ve tissue. 
the heifers the upper cell layer of 
elium is distinctly high and cylindrical 
in the cows the crests of the folds 
become multilayered or present a 
dal type of epithelium throughout the 
‘n, 
mphocytes appear most numerous in 
unica propria of the teats which pos- 
accessory glands along the cistern of 
sat and gland. 
-essory glands are found in the tunica 
‘ia of the teat cistern and gland cis- 
of the teats of both the heifers and 
studied. 
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Riboflavin in Cow's Milk 
According to recent investigations, cow’s 
milk contains 20 per cent more riboflavin 
in summer than in winter. The content 
during winter is approximately 0.6 to 3.42 
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(Missouri 
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mg. per liter (1.056 qts.). 
December 1939. 


"Swallowing Metallic Bodies 
A Dairy-Cow Phenomenon" 
From a personal communication received 
from W. L. Williams, professor emeritus of 
the New York State Veterinary College, the 
following is excerpted: 

I was interested in the brief item ‘“For- 
eign Bodies in the Fore Stomachs of Rumi- 
nants.” Surely, the swallowing is by no 
means always an accident. For example, 
a client (at Bloomington, Ill.) asked me to 


attend a little, pot-bellied Jersey heifer 
with a swelling over the loins. A _ bluish 
fluid escaped when I incised it. Some 
months later, after she had been turned 


I was again asked to see her 
discharge from the floor of 
the abdomen. Palpation disclosed the pres- 
ence of a foreign body which, upon with- 
drawal, was found to be an umbrella rib, 
15 inches long—long enough to extend from 
the floor of the abdomen to the level of the 
loins. 

That was not 


out to pasture, 
because of a 


an accident. I do not re- 
call a case of the swallowing of foreign 
bodies by range beef cattle on a first-class 
range. In South Africa cattle chew bones 
which doubtless get them into trouble. I 
have observed a dozen or so cattle chewing 
lava masses on a poor range. But, gener- 
ally the swallowing of foreign bodies is a 
dairy-cow phenomenon. 


Professor Williams’ observations cor- 
roborate the belief of observing stockmen | 
and veterinarians. 
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The Action of Sulfanilamide on Mastitis Streptococci in Vitro 


By J. O. HEISHMAN, B.V.Sc., and W. T. MILLER, D.V.M. fits 


Beltsville, Md. 


FOLLOWING the discovery of the efficacy of 
sulfanilamide (para-aminobenzenesulfona- 
mide) in the therapy of certain infectious 
diseases of man, numerous reports have ap- 
peared concerning its effect in vitro on va- 
rious species of pathogenic bacteria. Con- 
sequently, much information is available on 
the mode of action of the drug and the 
concentrations required either to inhibit the 
growth of the test organism or to kill it. 
Up to the present time, however, this work 
has been confined principally to the species 
of bacteria present in human infections. 
Very few reports! have appeared in veter- 
inary literature relative to the effect of sul- 
fanilamide in vitro on species of bacteria 
pathogenic for domestic animals, and none 
has been found which deals with the 
streptococci responsible for infectious bo- 
vine mastitis. 

In view of the interest manifested in the 
possible use of sulfanilamide in the treat- 
ment of streptococcal mastitis, several 
experiments were undertaken at the Animal 
Disease Station at Beltsville, Md., to test 
the action of sulfanilamide on mastitis 
streptococci in vitro. These were carried on 
in conjunction with the treatment with sul- 
fanilamide of several cows which had strep- 
tococcal udder infections.*: * 


All of the strains of streptococci used as 
the test organisms in these experiments, 
with one exception, had been isolated at the 
Animal Disease Station from chronic cases 
of mastitis. This culture (S117) had been 
kindly forwarded by A. W. Stableforth of 
the Royal Veterinary College, Research In- 
stitute in Animal Pathology, London, Eng- 
land. The culture had undoubtedly been 
carried on laboratory culture medium for 


*From the 


EXPERIMENTAL PROCEDURE 


Animal Disease Station, Bureau of 
Animal Industry, U. S. Department of Agriculture. 
Presented before the Section on Research at the 
75th annual meeting of the A.V.M.A., New York, 
July 5-9, 1938, 


some time as had one other (SE 15 
which had been recovered about a yea 
previously. The remaining cultures we 
recent isolations. The reactions of the s 
eral strains on differential culture mediw 
are shown in table I. These reactions ar 
fairly typical of Streptococcus agalacti 
other than the failure to acidify trehal 
in most cases and a tendency on the part 
two strains (75D and 76C) to split aescu 
slightly. Little significance, however, 
attached to such deviations, since thes 
reactions appear to vary somewhat y 
group B streptococci of bovine origin. 
fore the experiments were started, the 
tures were transferred several times at 1% 
to 24-hour intervals in 10 per cent horse- 
serum bouillon to assure active growth. 

The test mediums were prepared 
dividing the basic medium into two flasks 
to one of which 1 per cent sulfanilar 
was added. Both flasks were sterilized 
the autoclave at 15 pounds of pressure { 
15 minutes. Varying quantities of the t 
mediums were then pipetted aseptic: 
into large test tubes so that when 1 cc. 
inoculum was added, each tube containe 
total volume of 10 cc. (.33 oz.) with 1 
desired concentration of  sulfanilamid 
Control tubes without sulfanilamide we 
inoculated with each strain of streptococ 
in the experiment to check upon its ability 
to grow in the medium. 

Each tube was inoculated with 1 cc. o! 
10°* dilution of a 12- to 14-hour serun 
infusion-bouillon culture in sterile phys 
logical saline solution. In order to deter- 
mine the number of bacteria present in the 
inoculum, 1 cc. and 0.1 ee. of a 10-5 diluti 
of the culture in sterile physiological salin 
solution were added to poured blood (hors¢ 
agar plates at the same time. The pilates 
were incubated for 36 hours at 37.5° ‘ 
and the number of colonies then presen! 
were counted. Although the number of 
organisms per cubic centimeter of inocu lum 
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ed from several hundred to too many 
unt, this factor seemed to have but 
tle effect upon the results of the experi- 


the first experiment the effect of dif- 
‘ kinds of mediums, containing similar 
ising concentrations of sulfanilamide, 
sted upon four strains of streptococci. 
tubes were inoculated at 38.5° C., 
pt when subcultures were made. This 
lone at various intervals up to 72 


results were observed after 72 hours of 
incubation at 37.5° C. 


RESULTS 


The results of the first experiment are 
given in table II. From these results it 
would appear that the kind of mediums 
used in making the test has some influence 


isms in different concentrations of sulfanil- 


amide when the other conditions are the 


TABLE !|—Reaction of streptococcus cultures on differential mediums. 


METHYLENE 
HeMOLysis MILK 
BLoop AGAR a 


Lirmus MILK 


Weak beta 


| > 
+4++4+++4+ 


| 


> 


| SORBITOL 
| HippuRATE 


| Soprum 


| 
| | | | | Mannrre 


& 


4 | TREHALOSE 


ARABINOSE 
| RaPPINOsE 


+++4+4++4+++ | SALICIN 
+++++ 


Acid. c = Coagulation. Reduction. 


Positive reaction. 


except in the test with skim milk, 
terminated after 58 hours of incu- 
n (table II). In making the subcul- 
, 1 ec. of culture was added to either 
cent lactose-serum bouillon or to 
tmus milk when skim milk was the test 
medium. The presence or absence of 
growth in these tubes was noted after 72 
hours of incubation at 37.5° C. 
The second experiment differed from the 
first in several respects. Five cultures of 
streptococci were tested, one of which 
75D) had been used in the previous ex- 
beriment. The concentrations of sulfanila- 
mide in plain infusion broth were lower 
aid subcultures were made only after 72 
hours of incubation. Four tests were run 
different temperatures of incubation, 
wo at 39.5° C., one at 38.5° C., and one at 
75° C. One-half cc. of the test medium 
was added to 1 per cent lactose-serum 
douillon in making the subcultures. The 


vp = Partial reaction. s = Slight reaction. 
— — Negative reaction. 


same. The test organisms remained 
viable longer in serum-infusion bouillon 
than in the other two mediums. On the 
other hand, no growth occurred in skim 
milk in the higher concentrations of sul- 
fanilamide, while the results in plain in- 


fusion bouillon were intermediate with © 


most strains of streptococci. In this con- 


nection it should be stated that the number : 


of bacteria present in the inoculum for the 
serum-infusion bouillon was considerably 
larger than in that for the other two tests. 
But the significance of this factor seems 
questionable, since a distinct difference 
occurred in the survival time of the same 
strains in the other two mediums in spite 
of the fact that the number of bacteria 
present in the inoculum was approximately 
the same. 


Irrespective of the kind of medium used, | 


however, it is evident that under the condi- 
tions of this experiment, mastitis strepto- 
cocci were able to survive in extremely 
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TABLE !|—Survival time in hours of mastitis streptococci grown at 38.5° C. in different culture mediums contain. 
ing varying concentrations of sulfanilamide. 


Serum (Horse) 
INFUSION BOUILLON 


INFUSION BovUILLON Skim MILK 


SULFANILAMIDE 
IN 100 cc. 


SE SE SE 
15000 S117 | 1500 | N803 | 7: 1500 


14 
2 18 
400 48 
200 66* 16 22 
130 66 6 40 
100 66 ) 48 

0 + 


+ = Growth. — No growth. 
X = Number of culture. * End of test period. 


pes 


high concentrations of sulfanilamide for temperature is raised, the bactericidal 
some hours and for a longer time at lower activity of the drug seems to be enhanced 
levels. There appear, however, to be con- This point is well illustrated in the case of 
siderable variations in the ability of dif- culture 75D. At 37.5° C., it was alive i 
ferent strains of this species to survive in 100 mg. in 100 cc. (3.33 oz.) after 72 hou 
the various concentrations. In this connec- but it failed to grow in this concentrati 
tion it should be pointed out that the length when it was incubated for the same lengt! 
of time the culture had been isolated or its of time at 38.5° C. When the temperat 
reaction on differential culture mediums was raised to 39.5° C., it grew at 
appeared to have little influence. Of the 25-mg. level in one test and there was sli 
two recently isolated strains (N803 and growth at 50-mg. level in the second t 
75D), one (N803) grew poorly at all times Although a comparison can not be mad 
and not at all in plain infusion bouillon, between the results of the two experiments, 
while of the two strains which had been’ the variation in the susceptibility of 
on laboratory medium for some time, one ferent strains of streptococci to sulfanila- 
(S117) proved to be relatively resistant. mide is evident in this experiment als 
The effect of the temperature at which Aside from culture 75D, none of the other 
the test is incubated on the action of sul- strains was able to grow at any concen- 
fanilamide is shown in table III. As the’ tration in temperatures above 37.5° C. At 


TABLE Ill—Survival of mastitis streptococci in plain infusion broth containing various concentrations of su- 
fanilamide at different temperatures of incubation for 72 hours. 


76C 


NILAMIDE 
100 cc. 
Ma. 37.5 .5}39.5/38.5 


200 0 0 

100 — 
50 
25 


No growth on subculture. entigrade). 


i 
x 
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worn emperature, however, three strains 
75. 75D and 76C) grew in a concentra- 
bail of 100 mg. while the other two strains 
B20 and B67) failed to grow in concen- 
higher than 50 mg. 
75D DISCUSSION 
. The results of these experiments show 
= t sulfanilamide is definitely bactericidal 
pa rroup B streptococci of bovine origin 
A itro. However, there appears to be 
58 siderable variation in its bactericidal ac- 
|= - for different strains of this species 
r the same environmental conditions. 
addition, when these conditions are 
red, the results differ materially from 
previously observed. As an example, 
‘icidal streptococcus culture 75D was grown 
inced, temperature of 38.5° C., in plain in- 
ands n bouillon, serum-infusion bouillon 
7a kim milk, and subcultured repeatedly, 
ie, ‘vived higher concentrations of sulfan- 
‘ation le in the serum-infusion bouillon. On 


ther hand, when the same culture was 

1 at 38.5° C., in plain infusion bouillon 

2 hours without intervening subcul- 

it failed to survive in a concentration 

mg. in 100 cc., while it remained alive 

0 mg. for the same length of time 

» other experiment. No definite ex- 

ion can be given for this variation, 

that the change in temperature 

resulted from the numerous sub- 

es made in the first experiment might 
been responsible. 

All of the cultures which were tested in 

the second experiment were obtained from 

s which were subsequently treated with 

sulfanilamide for streptococcal mastitis.? 3 

Four of the strains were equally susceptible 

to the action of sulfanilamide, while the 

fifth strain (75D) proved to be more re- 

sistant than the others. At 38.5° C., which 

is about the normal bovine temperature, 

these four strains failed to survive in a 

concentration of 5 mg. in 100 cc. for 72 

hours. On the other hand, when a concen- 

tration of over 20 mg. of sulfanilamide was 

maintained in the blood and milk of the 

‘ows from which the cultures were taken, 

for five days and more, only one cow (76C) 

was observed to have received any benefit 
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from the treatment. This animal was 
found to have been entirely cured of the 
streptococcus infection.2. The cow harbor- 
ing the more resistant strain (75D) con- 
tinued to shed streptococci in the milk after 
the same treatment. It is evident, there- 
fore, that there is no correlation between 
the action of sulfanilamide on group B 
streptococci from bovine sources in vivo and 
in vitro, 


CONCLUSION 


Group B (Lancefield) streptococci of 
bovine origin were treated in vitro against 
various concentrations of sulfanilamide. In 
one experiment it was found that some 
strains of streptococci could survive con- 
centrations of 800 mg. in 100 cc. (3.33 oz.) 
for 14 hours and 200 mg. for 72 hours at 
38.5° C. It was evident, however, that the 
type of medium used for the test had some 
influence on the results. 

The effect of the incubation temperature 
was determined in a second experiment. 
As the temperature was increased, the bac- 
tericidal action of the sulfanilamide was 
enhanced. 

Considerable variation was observed in 
the ability of the different strains of strep- 
tococci to survive in varying concentrations 
of sulfanilamide under the same cultural 
conditions. 

Sulfanilamide treatment was given sev- 
eral cows, from which some of the strains 
of streptococci were isolated, but no corre- 
lation was noted between its action in vivo 
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An ancient philosopher startled his con- 
temporaries by asserting that the sun is © 
larger than Greece. Smaller-minded men — 
thought that it is about 2 feet in diameter. | 
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Control of Bang’s Disease in Dairy Herds” 


By W. E. COTTON, D.V.M. 
Ala. 


THE CONTROL of Bang’s disease in dairy 
herds usually differs somewhat from its 
control in beef herds and is generally a semble, 

more difficult problem. In the latter, breed- failure. They must consider not only th 
ing is usually seasonal, the calves being loss they are likely to sustain because of th 
born within a rather limited space of time, value of the condemned animals to then 
whereas in the dairy herds, on account of but also the matter of replacements, 
the need for maintaining a constant and uni- cause under the fluid-milk-marketing 
form supply of milk, breeding must neces- rangements generally prevailing, they n 
sarily take place more nearly throughout keep their milk supplies at a certain | 
the year. Moreover, the members of the lose a portion of their base allotment 
dairy herd are brought together in close This makes the matter of replacements 
association at least twice daily, at milking urgent and there is apt to be considera 
time, and therefore, the chances of expos- risk accompanying replacements hurried 
ure, should infected animals be in the herd, made. 

would likely be much greater than in the 
beef herd, where the animals are apt to be 
less closely associated with each other. 
Furthermore, the making of replacements 
is usually less urgent in the beef than in 
the dairy herd, a factor of great impor- 
tance. 

The problem of controlling Bang’s disease 
in dairy herds which supply fluid milk to 
towns and cities has become rather acute 
in many localities because of the public’s 
fear of contracting undulant fever from the 
milk of Bang’s disease-infected cows. The 
health authorities of a considerable number 
of cities and towns require that the milk 
offered for sale come from Bang’s disease- 
free herds. In some cities and towns the 
option of pasteurization is offered. 

The dairymen who do not have Bang’s 
disease-free herds, at least those supplying 
towns where pasteurization is not available, 
are apt to live in dread of what the blood 
test may show. If it reveals only a small 
percentage of reacting animals, or none at 


Auburn, 
as often happens, are some of their bes 
producers which it has taken years to as. 
they are likely to face busines; 


FEDERAL-STATE BANG’S DISEASE PROGRAM 
APPEARS TO BE SUCCESSFUL 


The federal-state codperative program 
has succeeded in freeing many herds from 
infection and in keeping a large proportion 
of them free from the malady. Howeve 
there have been many herds that have re- 
quired a number of tests and the rem 
of many animals to eliminate the diseas 
The program appears, in general, to be su 
cessful and the method merits a thorous 
trial, though its final outcome, of cours 
can not be predicted with certainty. 
the time of writing, the program has be« 
in operation for 59 months—July 1, 19 
to May 31, 1939—-and 32,993,599 agglutina 
tion tests have been made throughout the 
United States in 2,653,730 herds. Of thes 
herds 509,361 were found to be infected a! 
of the 13,723,858 animals in the infecté 
herds, 1,764,878 reacted to the agglutina 
tion test (summary of Bang’s disease pro 
gram, July 1, 1934, to May 31, 1939, con- 


all, they can consider themselves fortunate, 
but if it is found that a high percentage of 
their animals are reactors and among these, 


*From the Alabama Polytechnic Institute. 
Presented before the Section on Sanitary Science 
and Food Hygiene at the 76th annual meeting 
of the A.V.M.A., Memphis, Tenn., August 28 to 
September 1, 1939. 


ducted by the bureau of animal industr) 
in codperation with the various states 
According to the same report, 1,157,582 
agglutination tests were made in 5:',972 
herds in Alabama during the 59-month 
period. Infection was found in 9,75! of 
these herds, which contained 679, 091 cattle, 
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f which 44,673 reacted to the agglutination 


It is to be hoped that more efficient and 
much less expensive means for handling the 
disease will eventually be found, but until 
then it is our duty to make the best use 
of the knowledge and tools we have. 


The agglutination test, the most practical 
vay we have of detecting infection, under 
field conditions at least, has been made more 
accurate because of the use of more uni- 
form antigens and technic. Though the 
test is reasonably reliable, it is generally 
ecognized that it has inherent defects 

it which there are some doubts as to 
ether they can be entirely overcome. 
Search should be continued for a better test, 
possibly an allergic one, that would make 
diagnosis a little more certain. 


FEDERAL WoRK SHOWS STATE OF Fire 
PREGNANCY DOES NOT INFLUENCE er 
ACCURACY OF AGGLUTINATION TEST 

Somehow the idea has become fairly 
widespread that agglutination tests made 
during a period extending for several weeks 
before and after the end of the gestation 
period are not accurate. This belief ap- 
pears to be without foundation. At the 
Bethesda experiment station and at Belts- 
ville, Md., when the writer was there, it 
was the practice to test all of the cattle in 
vaccination experiments at short intervals 
throughout the gestation period and be- 
yond. In none of this work was there any 
indication that the state of pregnancy had 
any influence on the accuracy of the agglu- 
tination test. Moreover, experience in the 
eld in connection with the federal-state 
Bany’s disease program seems to support 
these observations. It may be said, how- 
ever, in the case of a cow that has at one 
time been infected and has lost her infec- 
tion and her blood no longer reacts to the 
agglutination test, that at the birth of a 
calf her colostrum may react in some de- 
gree although her blood remains negative. 
This is due to the fact that the colostrum 
of infected animals reacts in very high 
titre as compared with the blood and that 
the colostrum of animals which have lost 
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their infection may sometimes still show 
some reaction after the blood has ceased to 
do so. Though the colostrum of infected 
cows is very sensitive, the agglutination 
test of the milk does not seem to be as re- 
liable a way of detecting infection, even of 
the udder, as the test of the blood. 

There has been a great deal of contro- 
versy over the fate of suspects, that is, 
animals reacting in titre too low to be called 
reactors. Some contend that such animals 
should be removed along with reactors, 
as most of them will finally react in 
high titre. Experience gained in the federal- 
state Bang’s disease program seems to 
indicate that on subsequent tests a con- 
siderable number of these animals become 
negative, some become positive and a sub- 
stantial proportion remain suspects. 
formation supplied by R. E. Jackson, B.A.I. 
inspector in charge of Alabama, shows that 
of 368 suspects retested during the two- 
year period June 1937 to May 1939, inclu- 
sive, 253 were found to be negative, 87 were 
positive and 28 continued to be suspects. 
Those that became positive were no doubt 
infected at the times the tests giving sus- 
picious results were made, but the agglu- 
tinins were just beginning to appear. Such 
animals will usually react in higher titre 
at early subsequent tests. 

Low-reacting animals in infected herds 
which soon return to negative are probably, 
in many cases, animals that have picked up 
some Brucella abortus infection, but not in 
excess of what the natural defensive agen- 
cies of the body could destroy, the low 
reaction being evidence of this combat. In 
support of this idea, it has been observed 
that the exposure of animals vaccinated 
against Bang’s disease along with their con- 
trols is not infrequently followed, in the 
vaccinated animals, by a rise in agglutina- 
tion titre which soon subsides, whereas in 
the controls it usually increases until it 
reaches a high point at which it continues, 
and abortion is apt to follow. Moreover, 


in experiments made at the federal bureau 
of animal industry’s experiment station, 


which attempts were made to infect preg- 


nant heifers with the porcine type of Br oe 
abortus through intense natural exposure, a 


pe 


tent 
* 
ise 
4 
3 
| 
* 
i 
ox 
4 
aa 
i 
3 
’ 
' 
| 
| 
? 
| 


it was found that some of the heifers re- 
acted in low titre for a brief period only, 
and no other evidence of infection was 
found. In these cases it seems probable 
that the infection was soon overcome by 
the resistant host, after which the agglu- 
tinins disappeared. Many of the suspects 
that continue to react in low titre for a 
long time probably do so because of non- 
specific causes which are not well under- 
stood. Such reactions occur in herds that 
have been freed from Bang’s disease as wel! 
as those that have never been infected, and 
may be in titres of 1:25, 1:50, and even as 
high as incomplete in 1:100. 

It should be borne in mind that cattle 
reacting in titres of 1:100 and 1:200 are 
not all actually infected. In fact, Br. abortus 
often can not be demonstrated in the milk 
of cows that continue to react with a titre 
not above 1:100, and even those reacting 
in a titre of 1:200 have by no means all 
proved to be infected. 

Of animals continuing to react in a titre 
of 1:400 or above for a considerable time, 
a large proportion are likely to have in- 
fected udders. Since a small percentage of 
the cows that react at 1:100 and no higher 
and a considerable number of those that 
react at 1:200 are infected, it follows that 
in any program of control or eradication 
based on the agglutination test, many ani- 
mals not actually infected must be removed 
in order to get rid of all that are infected. 
This probably means the elimination of a 
considerable number of noninfected animals 
that may have considerable immunity in- 
duced by the mild infection to which they 
have been exposed and which they have 
overcome, but it will be necessary to remove 
them in order definitely to eliminate all of 
the infected animals; at least, until diag- 
nostic methods are more nearly perfected. 

Herd owners are not infrequently mysti- 
fied on finding that some of their animals 
that have aborted are negative to the agglu- 
tination test, whereas numbers of reactors 
have been giving birth to apparently normal 
calves year after year and producing a good 
quantity of milk. This is, of course, not 
the fault of the test but, rather, is due to 
the fact that there are causes of abortion 


other than Br. abortus. These causes jot 
infrequently are responsible for as many 
as 5 or 6 per cent of the pregnancies, espe- 
cially in large herds, that terminate }y 
abortion. On the other hand, all cows at. 
fected with Bang’s disease do not abort 
Most of them abort once, some two or more 
times and some become sterile. However, 
many of them become carriers through 
udder infection and are thus _ potential 
dangers to negative cattle because some of 
them may occasionally have infected after 
birth and discharges at and following an 
apparently normal birth. This is a particu- 
larly dangerous occurrence because it 
unsuspected. The use of maternity stalls 
for all parturitions will do much to prevent 
the infection from being spread by such 
animals. 


CLEANING AND DISINFECTING OF PREMISES 
ARE IMPORTANT IN BANG’S 
DISEASE PROGRAM 


An important step in freeing herds fron 
Bang’s disease by the test-and-slaughte: 
method is the cleaning and disinfection o! 
the premises. It would be best if all of the 
negative animals could be moved to new 
quarters, and the old quarters, after be 
cleaned and disinfected, allowed to rem 
idle for several months to allow the inft 
tion not reached by the cleaning and < 
infecting processes time to die out. T! 
however, is often not practical and, besi: 
infected animals are apt to appear on s* 
eral subsequent tests. Yet, such animals 
likely would be found and eliminated befor 
they have become disseminators of inf 
tion, unless the interval between tests is 
long. 

In cleaning and disinfecting, special at 
tention should be given to those sources 
through which feed and drink may becon 
contaminated. Next in order should be | 
earth floors of sheds and other shelte 
especially those not well lighted. Far' 
floors of stables are virtually impossib!e 
disinfect without removing a layer of eart 
4 to 6 in. thick and replacing it with eart! 
from a clean source. Accumulations 
manure in barnyards and pastures sho\ 
be removed and the sun’s rays given ever) 


fiat i 
| | 
| 
t 
ase 
i 


the 


strict ATTENTION MUST 
3 GIVEN HERD REPLACEMENTS 


a 


hance possible to reach and destroy the 
nfectious agent. 


Replacement is perhaps one of the most 
ifficult problems with which the dairyman 
ust contend in trying to rid his herd of 
ang’s disease. 
lisease in his herd is light, 
may not be difficult, but if the initial test 
shows a high percentage of reactors or 
subsequent tests continue to reveal addi- 
tional reactors over a considerable period, 
problem becomes serious. 
common for the replacement necessary the 
first year to be 25 per cent or more. 
Theoretically, replacements should come 
from cattle born and raised on the farm 
and subjected to the general conditions 


If the incidence of the 
the problem 


It is not un- 


nd there in the infected herd, including 


ain them from other sources. 


but not too severe, exposure to the 
ted environment. This, however, can 
ften be done and it is necessary to 
These 
es necessarily must be herds that have 
been infected, or at least not for con- 
ible time, herds that have been in 
| but from which the disease has re- 
' been eradicated, and herds that are 
nfected. There is some risk involved 
iking additions under the usual condi- 
that obtain from all three of these 
of herds. 


If the added animals come from herds 


: first type, they are likely to be less 
ant than animals already in the herd 
| have had some exposure to the dis- 
and, because of overcoming it, are 
le of resisting the residual infection 
still to be present on the place and 
ich the added animals might succumb. 
ig negative animals to premises not 
ughly cleaned and disinfected may be 
ause of considerable trouble. Addi- 
made from herds of the second class 
would have more resistance than 
of the first class and probably would 
tter animals to add if it were not for 
hance of introducing some infected 
il that does not yet react. Animals 
the third class of herds, those still 
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infected, are perhaps the greatest risk be- 
cause some of them may have become in- 
fected too recently to react, especially if. 
they are of the kind that is tardy in pro- 
ducing agglutinins. ; 

To reduce these risks to a minimum, it is 
believed advisable to hold the replacements 
apart from the herd until they have under- 
gone at least another test two months or 
more after arrival and have had a chance | 
to accommodate themselves to the new loca- 
tion and until the infection has had a longer 
time to die out on the premises. 
advisable to purchase pregnant animals, but 
if such are procured, they should by all 
means, whether they come from clean, — 
doubtful or infected herds, be kept in quar- — 
antine until at least two months after calv- 
ing and then pass a negative agglutination 
test before they are allowed to associate 
with the herd. 

There is another hazard in the making 
of large numbers of replacements that 
should be kept in mind; this is the possi-— 
bility of introducing some disease other 
than Bang’s disease, some malady that is 
not as yet well understood and which we do 
not yet have accurate means of detecting. 
Such a disease may be Johne’s disease. Re- 
placements hurriedly made in large num- 
bers are apt to be associated with some 
danger. 


LITTLE RISK OF INTERCOMMUNICABILITY 
OF BOVINE AND PORCINE BRUCELLOSIS 


The dairyman is likely to inquire about 
the intercommunicability of brucellosis of 
cattle and swine. He is apt to inquire 
whether there is any danger that his hogs 
will contract brucellosis through the con- 
sumption of separator milk from his in- 
fected cattle or that his noninfected cattle 
will contract the malady from his hogs if 
they should be infected with it. The re- 
sults of experiments and observations indi- 
cate that the danger that the disease — 
be transferred, by natural exposure from 
swine to cattle in a way to cause any more 
than very transient infection, is remote and 
that the risk that swine will become in- | 
fected from Bang’s diseased cattle is slight | 


indeed. Cases of the porcine _ of — BAe. 
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abortus are occasionally reported as having 
been isolated from cattle. However, efforts 
to infect pregnant cows and heifers at the 
B.A.I. experiment station at Bethesda and 
Beltsville, Md., by severe and intimate ex- 
posure to infected swine failed, except that 
some of the bovine animals reacted to the 
agglutination test for Bang’s disease for a 
brief period. However, when their gesta- 
_ periods were completed by the births 
of vigorous calves, Br. abortus could not be 
demonstrated either in their colostrum or 
uterine discharges and their blood was 
negative to the agglutination test. 


EQUIDAE MAy PLAY IMPORTANT PART pea 


IN SPREADING BANG’S DISEASE 


“a The part that horses and mules play in 
_ spreading Bang’s disease is not definitely 
known, but possibly may not be great. 
Nevertheless, since Br. abortus is not in- 
frequently found in the pus discharged 
from fistulous withers and poll evil, it seems 
likely that animals thus infected may be 
reservoirs and disseminators of the organ- 
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inadvisable because of the danger 
planting the vaccine organism in the 
and its elimination in the milk if vi 
cultures are used, and its interferenc< 
any method of control or eradication bas 
on the agglutination tests if living B 
abortus of any degree of virulence is us 
As the writer has stated on a numbey 
occasions, these objectionable features 
be largely overcome by confining vacci) 
tion to calves of 4 to 8 months of age a 
using a strain of Br. abortus of low vir. 
lence in preparing the vaccine. The 
Dr. Buck and the writer pointed 
- several occasions that vaccination of 
kind yielded encouraging results at the ev. 
periment station of the federal bureau 
animal industry, and it is now being ti 
under the direction of the bureau on al 
10,000 animals in herds having an incider 
of infection of 15 per cent or more. It wil 
not be possible to evaluate the results 
these field tests until the work is complet: 
It may be said, however, that trials of t 
method made by two large milk produc 


ism, which might under favorable condi- 
tions reach susceptible cattle in sufficient 
numbers to infect them. Moreover, Br. 
abortus of both the bovine and porcine 
types has been isolated on a few occasions 
from the products of aborting mares. 
Methods of control involving the segre- 
gation of reactors or the gradual elimina- 
tion of reactors and replacements with off- 
spring of the herd, though seemingly logical 
procedures in certain classes of herds, do 
not seem to have become popular, possibly 
because of the tendency of the health au- 
thorities to require that all milk come from 
Sang’s disease-free herds and also because 
of the long-sustained close attention in- 
volved to keep the infection from being car- 


by W. J. Butler, state veterinarian of 
tana, and others have not shown that i 
tion is spread by it and there have 
some encouraging results. 

It seems to the writer that, on the w! 
the eradication of Bang’s disease and t 
prevention of reinfection through the 
of the agglutination test and the slaughte! 
of reacting animals alone, though it has 
accomplished much good, is not, at least 
with our present knowledge, always eco 
nomically practical, and that some effect! 
aid is needed to make it less expensive a! 
more workable. May it not be possible t 
calfhood vaccination or some other met 
of increasing resistance together with n 


. 


vee 


ried from the reacting to the nonreacting 
units. 


CALFHOOD VACCINATION WITH LIVE- 
CULTURE VACCINES OF LOW VIRULENCE 
HAS GIVEN ENCOURAGING RESULTS 


accurate practical methods of detect 


ane _ dangerous animals are such aids that 


eventually make eradication more cert 


less expensive? 


A general paper on Bang’s disease cont! 


‘ in dairy herds would hardly be complet: 
without some reference to the significa! 
of the malady for human health. r 


In regard to vaccination, it is generally 
believed that the use of a living vaccine on 
adult animals is, at the present at least, 
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HUMAN BRUCELLOSIS NOT AN IMPORTANT 
PuBLIC HEALTH PROBLEM 


There were reported by the U. S. Public 
Health Service for the year 1937 ae latest 
report available to the writer) 2,675 cases 
f undulant fever, of which 93 were fatal 
U. S. Public Health Reports, 1937). It is, 

course, reasonable to believe that there 


many cases not diagnosed and re- 
id, but if there were several times the 


ire reported, the number of people hav- 


indulant fever compared with the num- 
vho must have been drinking raw Br. 
us infected milk is undoubtedly small. 
is particularly true when it is con- 
ed that many cases of undulant fever 
ntly have been contracted through con- 
with infected cattle or swine or their 
sses, rather than through the inges- 
of infected milk. 


here is no question that Br. abortus in- 
ed milk sometimes causes undulant 


in man, but in considering the danger 
,0uld not lose our sense of proportion. 
tendency often seems to be that if a 
of undulant fever is reported, the 


eople of the neighborhood in which the 


is found become more or less panicky 
nsist on measures that possibly may 
much more suffering to the dairyman 
his family than the undulant fever 


ent undergoes. 


ndulant fever appears to spread only 


‘ from one person to another. More- 
Br. abortus, to the best of our knowl- 
does not multiply outside the body, 
t in an incubator, and the chances that 
idemic of any considerable magnitude 
evelop from milk infection seem to be 
r remote. The disease appears to be 
{ the minor health problems, when 
ired with others. 

‘geon General Thomas Parran, U. S. 


lic Health Service, in an address before 


vational Conference of Social Work 


ting in Buffalo on June 21, 1939, esti- 


that 90,000 to 100,000 cases of pel- 
occurred during 1938 in the South 
ice, June 30, 1939). Also, according 
U.S. Public Health Reports for 1937, 
were 3 3,162 deaths _— pellagra and 


ine 


only 93 from undulant fever that year. 
There were upward of 1,000 deaths from 
the former disease in one of the southern 
states alone in 1917. Fortunately, the 
death rate from pellagra in that state is 
now much lower. 

The writer does not wish to minimize the 
danger to human health of Br. abortus in 
milk. But, it should be pointed out that 
there is little or no foundation to many of 
the popular milk phobias, since pasteuriza- 
tion is an effective safeguard against un- 
dulant fever and practically all other milk- 


The author wishes to thank R. E. Jack- 
son, B.A.I. inspector in charge of Alabama, a4 as 
and I. S. McAdory, state veterinarian, for a : 
information about Bang’s disease in Ala- i) 
bama. 


Larvae of Hypoderma Bovis 
Invade the Neural Canal 

Investigating the cause of an extensive 
myelitis in a heifer of 62 kg. (136 lbs.), : 
Popsecu-Baran (Bul. de la Soc. Exot.) é 
found the dorso-lumbar portion of the 
neural canal invaded with warbles. The 
larvae in the first stage of their evolution 
were located in the fat between the peri- 
osteum and the dura mater and also in the 
intervertebral foramina. Sixteen of them © 
were found. In two other observations the 
author was able to confirm the existence of 
myelitis from this cause. A third investi- = Y 
gation showed that the larvae invade 
neural canal through the intervertebral — 
foramina, where he found them oriented. 
The author points out that up to the present 
time, warbles were not known to attack 
animals under a year old. (Abst., Recueil 
de Médecine Vétérinaire, cxv, September 
1939, p. 558.) 


The number of diabetics is increasing, 
owing to the use of insulin, which enables | 
the victims of diabetes to answer the ——_ 
call indefinitely. A statistical estimate puts 
the number of diabetics in the United — 
States at 
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HOLTH! in Norway observed that some cat- 
tle affected with Bang’s disease but “free 
from tuberculosis” react to tuberculin in- 
jected either intradermally or subcutane- 


ously. To find whether infection with 
Brucella abortus sensitizes any consider- 
rae! } _ able number of cattle to tuberculin and is, 
therefore, partially responsible for the 
Ree iret large number of no-visible-lesion tubercu- 


By E. G. HASTINGS, M.S., JANET R. McCARTER, Ph.D., B. A. BEACH, D.V.M., 
W. WISNICKY, B.S., D.V.M., 
Madison, 


TABLE ies tah for Br. abortus in the serums of tuberculin-reacting cattle. 


and J. S. HEALY, M.D.V. 


parable, because while tubercle bacilli can 


not be isolated from the skin lesions or 
other tissues of these animals, some other 
acid-fast bacterium is probably the cause, 
and certainly abortion bacilli have never 
been indicated. The higher percentage of 
animals with agglutinins in the lesion 
group than in the other groups is probably 
in part due to chance sampling, since 14.7 


tested the serums of tuberculin-reacting 
at cattle for agglutinins for Br. abortus, and 


4 made tuberculin tests on cattle experimen- 
| tally infected with Br. abortus. 
ie -‘The serums collected from tuberculin- 
reacting cattle were tested for agglutinins 
> AY _ for Br. abortus and the results correlated 
Re | th 5 with the autopsy findings (table I). Since 
rs 7 the percentage of animals with a positive 
agglutination test was higher in the lesion 
in the no-visible-lesion group, the 
Be _ probabilities were that few, if any, of the 
tuberculin reactions in the latter group 


sensitization by 
This conclusion was corrobo- 
_ rated by the fact that the percentages of 
animals with agglutinins in the skin- 
lesion and in the no-lesion group were com- 


were due to nonspecific 
Br. abortus. 


. 


~ *From the departments of agricultural bacteri- 
ology and veterinary science, University of Wis- 


_ the Wisconsin Alumni Research Foundation. 

Wisconsin has been an accredited state for 
_ tuberculosis since 1932, but in every year there- 
after, 0.2 per cent or more of the cattle tested have 
_ reacted to tuberculin. In 1936, one third of these 
reactors showed no visible lesions of tubere ulosis 


+4 No. or ANIMALS | No. or Herps Autopsy FINDINGS PERCENTAGE OF ANIMALS WIT! 
TESTED REPRESENTED AGGLUTININS FOR Br. ABorTUS 
4 Lesions of tuberculosis 
: Ae - lin-reacting cattlet in Wisconsin, we have per cent of all the cattle on the first test in 


*About 29 per cent of the cattle in infected h rds 


Wisconsin showed agglutinins.* But, also 
the herds from which the lesion animals 
came were quite likely to be those to which 
animals were being added to compensate 
for the losses of reacting cattle, and each 
such addition presented an opportunity for 
introducing Bang’s disease into that herd. 
Our results agree with those of Thomson,’ 
who found that in New York State 25.8 
per cent of the serums from tuberculin- 
reacting cattle contained agglutinins for 
Br. abortus. 

Intradermal tuberculin tests were made 
on three herds of cattle experimentally in- 
fected with Br. abortus. In table II are 
given the data pertinent to these experi- 
ments and also, for purposes of comparison, 
the data of Holth. From our data the 
conclusion would be again that cattle are 
not sensitized to tuberculin by abortion 
bacilli. 

Why our results differ from those of 
Holth can not be established. The time 
relations between inoculations with Pru- 


had a positive test for Bang’s disease and a}out 
46 per cent of the herds tested were infected. 
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FesruaRY 1940 
cella and the tuberculin tests are somewhat 
different and might for some unknown 
reason account for the differences, although 
agglutinins were present before the final 
tuberculin tests in all cases. Then, Holth’s 
tuberculin might have had a greater po- 
tency than ours. Another explanation is 
that the cattle which reacted to tuberculin 
in Holth’s experiments might have been 
sensitized by some agent other than Bru- 


DATE OF 


TUBERCULIN REACTIONS 


TABLE Il—Reactions to tuberculin in herds infected with Br. 


(49 animals aborted by | 


(All animals aborted by 


Type or Hexp |NUMBER |INOCULATION | 
OF | wiItTH Br. | 
ANIMALS| ABORTUS 
Experiments alty infec ted— 60 IL 28 28-36 
all pregnant 
Experimentally infected 40 4-14-37 
all pregnant 
Experimentally infected 35 5-14-37 


All + within 7 months 


IN CATTLE 


reacted to tuberculin because of infection 
with Br. abortus. 
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DATES OF | 
INTRADERMAL, 
TUBERCULIN | 


REACTIONS T¢ 
TUBERCULIN 


AGGLUTININS FOR 
Br. 


All negative 


All + by 1-21-37 | 11 17-36 |. 


2-8-37 | 1-11-37 | All negative 
| 


3-6-37) 3- 8-37 | All negative 
All + by 5-11-37 6-21-37 | All negative 


All negative 
All ne egative 


7-37 
5- 9-38 


Holth’s data 


Experimentally infected 2 10—- 7-31 


Naturally infected on 11 First abortion 
= in herd 


cella, such as the avian tubercle bacillus or 
some saprophytic acid-fast. 

Some immunological relationship  un- 
doubtedly exists between Br. abortus and 
the tubercle bacillus. Holth injected tu- 
berculin subcutaneously into 74 guinea 
pigs which had been inoculated with Br. 
and 14 died “as if they had had 
tuberculosis.” Two other workers, Stroem* 
and Sarnowiec,t agreed that tuberculous 
guinea pigs reacted to an “abortin” al- 
though guinea pigs infected with Br. abor- 
tus did not react to tuberculin injected in- 
tracutaneously. Nevertheless, under the 
conditions of our trials, cattle experimen- 
tally infected with Bang’s bacillus did not 
react to tuberculin, and the indications are 
that no significant number, if any, of the 
no-visible-lesion cattle in Wisconsin have 


abortus, 


All + on 3 1-32 
3-12-32 13 + 


Both + by 10-17 sl 3-11 


4‘Sarnowiec, W.: Contribution a l'étude des réac- 
tions allergiques croisées dans la tuberculose et la 


brucellose. Ann. de l'Inst. Pasteur, liii (1934), pp. 
Science and Health 
To those who avail themselves of the 
newer knowledge of infectious aston 


health and : 
To those 


science has conferred better 


greater average span of life. shee 


will take advantage of the newer knowl- or i 
edge of nutrition, a larger stature, greater Pe 


higher 


level of cultural attainment are afforded. — 


vigor, increased longevity and a 


Man is now master of his destiny to 


measurable degree, where once he was 


subject only to the grim hand of fate. 
From the Department of Agriculture Year- 
book. 
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he By JOHN T. LUCKER, B.S., M.A. 
Washington, D. C. 


oir HAS BEEN SHOWN that in the usual open 


manure pile, temperature high enough to 


_ kill parasite eggs and larvae may develop 
in the course of the decomposition. 


How- 
ever, spontaneous heating of such manure 
piles is known to be but partially effective 
as a means of sterilization.t Moreover, 
this method of sterilization may require a 
comparatively long time, and in judging 
whether the manure is safe for distribu- 
tion, the criteria are subjective. More 
effective use of the heat evolved during 
decomposition has been proposed’ by 
Schwartz, Price, and MclIntosh.' These 
investigators found that nearly all of the 
cow or horse manure stored for two weeks 
in a double-walled, insulated box, at various 
seasons of the year, was free of infective 
larvae. While Taylor? regards the use 
of a manure box as unnecessary, it is 
generally agreed that if the heat generated 
in an open manure pile is to sterilize with 
reasonable efficiency, care and labor must 
be expended in building the pile properly 
and in turning under the outer layers peri- 
odically. Methods of sterilization involving 
the use of chemicals have recently been rec- 
ommended but considerable labor and 
money are required in these methods. Fur- 
thermore, as far as can be judged from 
available information, comparatively pro- 
longed interaction between the manure and 
chemical is usually required for steriliza- 
tion, particularly if fresh manure contain- 
ing strongyle eggs is to be treated. 

From many points of view, a_ rapid 
method of sterilization is desirable. Con- 
sequently, it seemed likely that by steam 
heating the manure in a box, such as that 
used by Schwartz, Price and McIntosh, the 


*From the zodlogical division of the Bureau of 
Animal Industry, U. S. Department of Agriculture. 
tAs used in this paper, the words “sterilization” 
or “sterilize” refer to destruction of the vitality of 
nematode eggs or larvae in manure; freedom from 
viable organisms of other kinds is not implied. 


Eggs and Larvae’ 


time necessary for sterilization could be 
greatly reduced. Moreover, virtually com- 
plete sterilization appeared to be a reason- 
able expectation. Accordingly, horse ma- 
nure was treated with steam in a number 
of experiments, and the results of these 
experiments are given in this paper. 


EQUIPMENT AND PROCEDURES 


In preliminary experiments, a_ small, 
double-walled box of 12-cu. ft. capacity was 
used as a container for the manure during 
the steaming process. The box was built 
of tongue-and-groove lumber on a frame- 
work of 2-by-4’s, the space of about 31 in. 
between the two layers of sheathing which 
comprised the walls and floor being filled 
with fine sawdust. The box was lined with 
roofing tin. A solid lid, covered with roof- 
ing material, was provided with a lipped 
lower surface; a lever locked the lid in 
position. The inside dimensions of the 
box were: Height, 32 in.; depth, 26 in.; 
width, 25 in. Two thermometer holes, one 
in the center of the lid and one at the 
back of the box near the bottom, were 
provided. A W-shaped coil of perforated 
pipe resting on the floor of the box was 
connected to a line from the steam boiler. 

Two larger boxes, each having a capacity 
of about 145 cu. ft., were used in a second 
series of experiments. The construction of 
the boxes was similar to that of the small 
box except that these boxes were not metal 
lined. Each box had a large hinged lid in 
the center of the roof and a large door at 
the front. The approximate inside dimen- 
sions of each box were: Length, 86 in.; 
depth, 62 in.; height, 47 in. There were 
three thermometer holes on one side of each 
box—one hole near the bottom, one near 
the middle and one near the top. Steam 
was distributed by a large coil or grid of 
perforated pipe, on the floor of the box. 
Coils of three different designs were tried 


ne 


ing Horse-Stable M h Kill Paras 
da , Treating Horse-Stable Manure with Steam to Kill Parasite 
iss 
— | 
| 
| 
ti 
b 
| 
+] 
t 
th 
| 
—- 


Fes. uARY 1940 


TREATING HORSE-STABLE MANURE WITH 


STEAM ute 189 


in the various experiments. The distance 
from the boiler to the boxes was about 
135 ft. 

lor a third series of experiments (table 
1) a similarly constructed metal-lined box 
having a capacity of about 91 cu. ft. was 
used. The dimensions of this box are 
shown in figure 1. The steam line entered 
the left side of the box near the lower front 
corner and connected to coils of perforated 
pipe on the floor, back and sides as indi- 
cated in figure 2; the location of the ther- 
mometer wells is also shown. The box was 
located just outside of the building which 
housed the steam boiler. 

Steam for all tests was generated in a 
3-horsepower, vertical-type, coal-burning 
boiler provided with an outlet valve, a 
safety valve, a pressure gauge, and the 
usual piping providing for admission and 
drainage of water. 

The manure used in the tests consisted 
of the feces and soiled straw bedding re- 
moved from the stalls of a horse stable; 
the stalls were routinely cleaned out each 
day. Usually, the manure used was col- 
lected from the stable in the morning of 
the day of the test. In each series of 
experiments, manure containing principally 
strongyle eggs, preinfective larvae, or in- 
fective larvae was used. Unless otherwise 
noted, the manure used in the experiments 
included in table I contained strongyle eggs 
principally. When the boxes were being 
filled, the manure was usually not packed in 
tightly; it was merely forked in until the 
box was well filled. 

As the manure was placed in the box, 
fecal balls usually weighing about 1.4 to 2.4 
kg. (3.1 to 5.2 Ibs.) and representative of 
the load, were collected. A few of the balls 
were routinely examined for strongyle eggs 
and larvae. The remaining fecal sample 
was used for the preparation of control 
cultures. These cultures were kept at room 
temperature for a week or more before 
being examined for infective larvae. In 
the last series of tests, unless otherwise 
noted in table I, the feces collected were 
broken up and mixed in a_ bucket, and 
Weighed amounts were then used for the 
control cultures. In other tests all or 
nearly all of the feces collected were used 


for the cultures, but the amount used for 
individual cultures was not determined 
quantitatively. The cultures were exam- 
ined for infective larvae by means of the 
Baermann apparatus. In tests of the final 
series, the larvae recovered were counted. 
Larvae recovered from the control cultures 
of the other two series of tests were not 
counted, as a rule; however, all yielded con- 
siderable numbers. 

When the box had been filled, the lid was 
closed and fastened. When maximum steam 
pressure had been generated in the boiler, 
the valve allowing steam to flow to the box 
was fully opened. Armored thermometers 
about 12 in. long were inserted into the 
holes in the boxes used in the preliminary 
and second series of tests. They projected 
about 2 to 4 in. into the boxes. In the first 
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Fig. |. Diagram of box for steaming manure. 

three tests of the final series, laboratory 
thermometers inserted in 
thermometer wells. 
a single thermometer in the bottom well 
(fig. 1) was used. This thermometer was 


were 


an inexpensive new type of industrial tem-— 


perature gauge having a 3-in. dial and a 
12-in. stem; an enlargement just 
the dial was threaded and, when the instru- 
ment was screwed into the well, about 5 in. 
of the stem protruded into the box. 
Temperature readings were taken at in- 


tervals in all tests, and the boiler pressure 


was noted. 
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considerably, 
steam tight and steam flowed to each in 
periods of low boiler pressure. 
tests of the final series, the setting of the 
_ steam valve was not altered until it was 
closed at the conclusion of the experiment. 


the setting of the valve, usually 


but none of the boxes was 


Except in 


In most tests of the final series, when the 


initial boiler pressure dropped to about 5 


at regular 
were followed throughout the 

Except in one test, the boxes were im- 
mediately opened and unloaded when the 
steam was turned off. The process of un- 
loading the boxes and of collecting samples 
of feces representative of the manure in 
diverse locations in each was accomplished 
in about 5 to 30 minutes, according to the 
size of the box. In tests of the preliminary 
series all of the feces so collected, usually 
about 1.9 kg. (4.2 lbs.), were combined into 
a single culture. In some tests of the sec- 
ond steamed feces from different 
locations in the box were cultured sep- 
arately; in others, all feces collected were 
used for one culture. Larvae obtained from 
cultures of these tests were not counted 
but their relative numbers were noted. In 
the final series of tests, the steamed feces 
collected were routinely broken up and 
mixed in a bucket. Thus, the weighed por- 
tions cultured were representative of all 
of the manure. The larvae recovered from 
these cultures were counted. 

The outdoor temperatures shown in table 
I were taken from charts of a recording 
thermometer located at the Agricultural 
Research Center, Beltsville, Md. (about one 
mile from the site of the experiments), or 
from Washington, D. C., records. 


series, 


PRELIMINARY EXPERIMENTS 


In 18 preliminary experiments, horse- 
stable manure was steamed in the small 
box of 12-cu. ft. capacity, as previously 
described. In five of these tests the box 
was located only a few feet from the boiler; 
in the remaining tests it was located about 
125 ft. from the boiler. The conducting 
steam line, which was buried in the ground, 
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was uninsulated in some tests and was wel] 
insulated in others. Outdoor temperatures 
at the time the various tests were con- 
ducted varied from 38° to 95° F. 

Obviously, sterilization of horse manure 
in a box of such small size would not be 
practicable ordinarily, and these tests wore 
of value principally because the experi- 
mental data pointed to certain conclusions 
of apparent significance for sterilization in 
the larger containers used later in this in- 
vestigation. Therefore, a detailed account 
of this series of experiments is omitted 
but the conclusions which appear to be 
warranted are given below. 

Steam could be passed into the box for 
a comparatively long time and temperatures 
above those lethal to strongyle eggs could 
be recorded by both thermometers for con- 
siderable periods without resulting in 
sterilization of the manure. Moreover, 
passage of steam into the box until both 
thermometers recorded 212 (the maxi- 
mum temperature obtainable) did not pro- 
duce sterilization. The recording of tem- 
peratures of about 200° to 212° F. by both 
thermometers was indicative of the initia- 
tion of a fairly uniform circulation of live 
steam in the box. Once such circulation 
had been obtained, continued steaming for 
a certain further minimum period was 
necessary to produce sterilization. With 
that interval during which both thermom- 
eters recorded 200° F., or more, designated 
as the effective period of the steam treat- 
ment, the duration of the effective period 
necessary to produce sterilization was less 
when the boiler was operated under a maxi- 
mum pressure of 25 lbs. than when the 
maximum pressure obtainable was 15 lbs. 

With respect to sterilization in the par- 
ticular box used in this series of experi- 
ments, the data showed that when the boiler 
was operated under a maximum pressure 
of 15 lbs. (twelve tests), an effective steam 
treatment of 30 to 35 minutes invariably 
resulted in complete sterilization of the 
manure. The total steaming time in suc- 
cessful tests at this pressure varied from 
35 to 60 minutes. With the boiler operat- 
ing under a maximum pressure of 25 |)s. 
(six tests), the vitality of all eggs and 
larvae in the manure was destroyed by 
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pressure to build up in the boiler, and then 
again fully opened. These alternations in 
AG 
| 
| 
| 
i 
; 
| 
| 
| 
| 
| 
— 


FEBRUARY 1940 


TREATING HORSE-STABLE MANURE WITH STEAM 


steaming for an effective period of 15 min- 
utes cr more. All tests at this pressure 
were carried out in warm weather and the 
total steaming time in successful tests 
yaried from 20 to 32 minutes. 


EXPERIMENTS IN BOXES OF 145-Cu. FT. 


CAPACITY 
5 Nine tests were carried out in the two 
large boxes, which have already been de- 


scribed. In one test the maximum boiler 
BACK 
af H 
| 
| 43: 
- 
iq 
( TO SUPPLY LINE 
ENTERING LEFT SIDE oe 


FRONT 


COIL ON FLOOR 


pressure was 15 lbs. and the steam line was 
uninsulated; in eight tests the maximum 
boiler pressure was 25 lbs. and the steam 
line was well insulated. Outdoor tempera- 
tures when the tests were carried out 
varied from 60° to 92° F. The data of 
this series of tests are also omitted, but 
the results obtained are summarized below. 

In three tests no infective larvae were 
recovered from cultures of the steamed 
feces; in three other tests, the strongyle 
eggs and larvae were evidently all killed in 
manure located centrally in the box, but 
those in the manure near the sides and 
corners escaped injury. The total steam- 
ing time in these six tests varied from 11% 
to 334 hours. In two other tests in which 
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Fig. 2. Diagram of steam coils in manure box. 


the total steaming time was 2 to 2!» hours, 
many of the eggs in the manure escaped 
injury. Therefore, no correlation between 
the total steaming time and the degree of 
sterilization was evident from the data of 
these tests. 

Effective temperatures (200° F., mini- 
mum) were obtained at the positions of 
all three thermometers in only two of the 
nine tests. In one of these two tests steri- 
lization was complete; in the other it was 
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Teer 
not. In one other of the three completely 
successful tests the temperatures showed 
evidence of good steam circulation, but in 
the third the temperatures at two ther- 
mometers were relatively low. Thus, in 
tests in boxes of this large size the ther- 
mometer readings offered no satisfactory 
index either to the uniformity of steam 
circulation or to the degree of steriliza- 
tion. 

In one test manure was steamed for 64, 
hours without reaching effective tempera- 
tures at the position of two of the ther- 
mometers. This, with the experience in 
other tests, justified the conclusion that 
the boiler horse power was insufficient to 
give rapid and reliably complete steriliza- 
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tion 


in boxes of such large size, even in 
warm weather. In the test last referred to, 
although the manure was not removed from 


the box until about 18 hours after comple- 


tion of the steaming process, the steriliza- 
tion was not complete. 


TESTS IN A Box OF 91-CuU. FT. CAPACITY 


In view of the results already discussed, 
a box having somewhat less than two thirds 
of the capacity of the large manure storage 
boxes, and provided with a more intricate 
system of coils, was used for a final series 
of tests. The box and its accessories have 
been described earlier in this paper. This 
accommodated the manure collected 
daily from about 15 stalls. As previously 
noted, for maximum efficiency the box was 
placed directly alongside the boiler. 

Since in the first three tests effective 
temperatures (95° C., minimum) were last 
recorded at the canis of the bottom ther- 
mometer well, the duration of the steam- 
ing time in subsequent tests was governed 
by readings of a_ single thermometer 
screwed into this well. 

Effective temperatures were reached in 
eight of the nine tests of this series (table 
I). The effective duration of the steam 
treatment varied from ten to 35 minutes. 
In only two of these eight tests (tests 6 
and 9) were infective larvae recovered 
from cultures of the steamed feces, and in 
both the number of larvae was negligible 
in comparison with the recovery from con- 
trol cultures of the respective tests (i.e., 
about 1:1,350 and 1:2,175). The unusually 
short preliminary period of steaming re- 
quired in test 6 was probably a factor in the 
result. In test 4, the steam was shut off 
before effective temperatures were reached 
and the sterilization was incomplete. In 
this test the load of manure was larger 
than usual and the lid had to be forced into 
position. This made conditions for the 
circulation of steam less favorable than in 
the other tests. This series of tests was 
‘arried out in spring, summer and winter. 
The total necessary steaming time did not 
appear to be greatly influenced by outdoor 
temperatures; the proximity of the box to 
the boiler was a factor this: 
result. 


box 


Ascarid eggs were present in the manure 
of tests 3 and 8 in sufficient numbers jo 
make feasible an effort to determine the 
effect of the steam treatment on them, 
About 54 per cent of a small number of 
eggs isolated from the control cultures 01 
test 3 were found to have undergone em- 
bryonation. Eggs isolated from the steamed 
feces of this test were found to have be- 
come very opaque but, as far as could be 
determined, all examined were undeveloped. 
Over 90 per cent of 200 eggs examined at 
random in smears of sedimented material 
from the control cultures of test 8 were em- 
bryonated. The sedimented material from 
the steamed feces of this test was treated 
with strong antiformin to render the shells 
of the eggs more transparent and all of 150 
eggs examined at random in smears had 


failed to undergo development. 


that infective 
survive a tem- 


DISCUSSION 

Various reports indicate 
horse-strongyle larvae can 
perature of about 125° F. for only ten or 
20 minutes and that they are almost in- 
stantaneously killed at about 130° F. The 
eggs apparently are somewhat more resist- 
ant, but reports indicate that they are 
promptly killed at temperatures between 
140° and 158° F. Thus, the temperature 
of steam at atmospheric pressure is consid- 
erably in excess of that needed to kill 
stantaneously all preparasitic stages of 
horse strongyles. However, under a par- 
ticular set of conditions numerous factors 
will govern the time that steam must be 
applied to manure to heat it to these lethal 
temperatures. In discussing the use of 
steam to sterilize stalls or pens against 
helminths, Parnell® pointed out that several 
seconds of exposure are required for steam 
to kill horse-strongyle larvae in small bits 
of feces. Treatment with steam under 4 
maximum boiler pressure of 25 Ibs. for 20 
to 35 minutes was necessary to sterilize 
horse manure in the small box used in the 
writer’s preliminary experiments. 

Temperatures lethal to strongyle egys 
and larvae were usually rather promptly 
recorded by thermometers inserted ints 
«this box. it is evident that the mere 
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ture of the air or vapor in contact with 
their bulbs rather than the actual tempera- 
ture of the manure. Moreover, the read- 
ings can not be regarded as affording any 
evidence that the manure was uniformly 
heated in early stages of the steaming 
process. It has been pointed out that tem- 
peratures of 200° to 212° F. at the posi- 
tion of both thermometers were accepted as 
being indicative of the initiation of fairly 
uniform circulation of live steam in the 
box and that after such circulation was 
established, a further period of steaming 
was required in order to heat all of the 
manure to temperatures lethal to the eggs 
and larvae present. Factors influencing 
the necessary duration of this period, and 
of the preliminary period of steaming, un- 
doubtedly included the relation between 


TREATING HORSE-STABLE 


MANURE WITH STEAM 


undertaken by Senner! in investigating 
the engineering aspects of various methods 
for the steam sterilization of soil, and rep- 
resents an entirely empirical attempt to 
determine how long horse manure should 
be steamed, under specific conditions, in 
order to insure the death of the strongyle 
eggs and larvae in it. However, some of 
the observations made appear to be stmilar 
to certain of Senner’s findings. 

Senner states that the opinion of some 
investigators that high-pressure steam 
(100 to 150 lbs.) is essential for satisfac- 
tory soil sterilization is not borne out by 
the known physical properties of steam. 
Irrespective of the initial temperature and 
pressure of the steam, its final pressure 
when it came in contact with the soil, in the 
buried-tile and inverted-pan methods in- 


TABLE | — Data on nine tests of steaming horse-stable manure in an insulated box of 9l-cu. ft. capacity. 


Ovrpoor | Rance |DurRAtTION| DuRATION 


Inrective LARVAE RecOVERED FROM 500 Gu 
or Feces 


STEAMED Feces 


TEMPERA- OF or Pre- | or Er- TOTAL 
TURE AT PRES- | LIMINARY] FECTIVE | STEAMING 
TIME OF | SURE AT |PERIOD OF| STEAM- TIME 


UnstTeAMED Feces (Conrro.) 


Test BorLer | STEAM- ING? 
ING! 


Degrees F.} Pounds | Minutes 
: 8-24 72 


Minutes 
30 

2. 

2 

25 

2 

» 


4 
5 
) 
) 
) 


5 
3 
2 
3 
6 


Minutes No. No No. N : No. N 5? No. 
9 


CuL- CuL- Av- | Cut- | Av- 
TURE TURE | ERAGE TRE IRE | TURE | ERAGE 
2 2 3 


10 660 
38,250 
4,300 
4,300 


1,380 


‘Interval in which the thermometer in the bottom well showed temperatures lower than 95° C. 
2Interval in which the thermometer in the bottom well showed temperatures of 95° C. or higher. — 


“Box not quite full of manure. 

‘Manure contained strongyle eggs, preinfective 
"Box tightly filled; feces used for cultures not 
"Weight of culture, 350 Gm. 


and infective larvae. 
mixed before being weighed out. 


*Manure from stable insufficient to fill box; filling of box completed with manure from an outside pile 


free-living stages of strongyles were present in 


the volume of the box and the boiler horse- 
power, the density of the manure, its spe- 
cifie heat, and heat losses from the box 
and conducting steam line. 

Some of these factors probably assume 
somewhat more critical importance in ster- 
ilization in larger manure boxes. Many 
aspects of the problem, therefore, are in 
the field of engineering rather than of para- 
siiology. This investigation did not in- 
clide such physical measurements as those 


the manure used, 


vestigated by Senner, was found to be 
practically atmospheric and its temperature 
at the point of sterilization approximately 
212° F. Although the maximum pressures 
used in the writer’s tests were only 25 lbs., 
the same facts were found to apply under 
the conditions of these tests, for tempera- 
tures appreciably exceeding 212° F., and 
hence pressures appreciably exceeding at- 
mospheric, were not obtained in the boxes. 

In the preliminary tests sterilization of 
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1938 
1 Mar. 2 
25 Mar. 31 125 0 0 3 
34 | May 4 72-80 350 0 0 0 0 Set 
4° | June 17 70-77 360 10 3 06 43 
June 24 76-84 813 0 0 0 
67 July 20 74-80 : : 75 10 | 2,100] 3,370 5 0 25 
7 July 21 73-76 70 35 105 0 1,070 | 1,085 0 0 0 0 ft tae 
Dec. 16 31-38 130 30 160 0 8.200 | 6,650 0 0 0 0 
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| 
. 
| 
\ 
| 
| 
qf) 


JOHN T. LUCKER 


594, 


JouR. A.V.M.A 


periods of “effective” or total steaming 
when the maximum obtainable boiler pres- 
- sure was 25 Ibs. instead of 15 lbs. Also 
in tests of the final series, increases in the 
temperature at the position of the bottom 
s _ thermometer, as a rule, appeared to be more 


; Presumably, these observations are not in 
conflict with Senner’s finding that increas- 
ing the initial steam pressure did not de- 
crease the quantity of steam required for 
sterilization. 


SUMMARY 


of a single, 


plete; but no satisfactory index for contro| 
of the duration of the steam treatment was 
evident from the data of these tests. 

The concept of effective duration of 
steaming time afforded a practical method 
of controlling the steaming process in tests 
in a box of about 91-cu. ft. capacity. In 
only two of eight tests in which effective 
temperatures were reached were any in- 
fective larvae recovered from cultures of 
the steamed feces. The effective steaming 
time varied from ten to 35 minutes. Several! 
tests in this box were controlled by means 
inexpensive, industrial type 
_ temperature gauge entering one side of the 
box near the bottom. A temperature of 


The equipment used in three series of ex- 95° C. at this point was regarded as in- 
periments in which horse-stable manure was itiating the effective treatment. In com- 
steamed in different closed, insulated boxes pjetely successful tests the total steaming 
provided with coils of perforated pipe for time varied from 1% to a little over 2'% 
steam distribution, the methods of control hours, In most of the tests in this box the 
of the duration of the steaming process, and flow of steam was regulated by alternate 
the procedure in determining the effects of open and reduced settings of the valve at 
the steam treatment on the strongyle eggs the boiler. The ascarid eggs present in the 
and larvae in the manure, are described in manure in two tests were killed by the 
In all experiments a 3-horsepower  gteam treatment. Tests in this box were 
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detail. 


boiler was used to generate steam. 
The effective duration of the steam treat- 


successfully carried out in nearly freezing 
weather. 


ment of the manure in the preliminary 
series of tests, in which a box of 12-cu. ft. 
capacity was used as a container for the 
manure, is defined as that interval during 
which two thermometers, one in the lid 
and one near the bottom of the _ box, 
recorded a minimum temperature of 200° F. 
An effective steam treatment of 30 to 35 
minutes with a maximum boiler pressure of 
15 lbs., or of 15 to 25 minutes with a 
maximum boiler pressure of 25 lIbs., de- 
stroyed the vitality of all strongyle eggs 
and larvae in the manure. 

The boiler horsepower was _ insufficient, 
even in warm weather, for dependable, 
rapid, and complete sterilization of horse 
manure steamed in boxes of about 145- 
ft. capacity. Steaming the manure for 11% 
to 6% hours evidently killed practically all 
of the eggs and larvae located centrally in 
these boxes, but usually did not kill those 
in the manure near the sides and corners 
of the boxes. In three of nine tests in these 
boxes the sterilization was apparently com- 
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Re: Your Leather Good: 


A plan to eliminate abuse of the terms 


“genuine cowhide” and “genuine seal’’ on 
top-grain and split leathers is sponsored by 
the Tanners’ Council of America. Leather 
goods are to be labeled top-grain cowhide, 
split cowhide, top-grain seal or split seal. 
A standard of thickness for bag, case and 
strap leather has been adopted by the indus- 
try and is published by the National Bu- 
reau of Standards as a commercial standard. 
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By WILLIAM L. GATES, V.S. 


Clarksdale, Miss. 


EQUINE infectious anemia, or swamp fever, 
is a specific, infectious, often fatal disease 
of Equidae caused by a filtrable virus and 
characterized by anemia, intermittent at- 
tacks of fever, rapid loss of weight, and 
hemorrhages on the serous and mucous 
membranes, 

This disease was recognized as a clinical 
entity in Europe as early as 1843. It was 
first believed to have some relation to diet, 
but in 1859 its infectious character was 
demonstrated. In 1905, Carré and Vallée 
showed not only that equine infectious 
anemia is a transmissible disease but also 
that the etiological factor is a filtrable 
virus. Even after the work of Carré and 
Vallée was published, many veterinarians 
contended that the cause of the disease is 
heavy parasitic infestation. This contro- 
versy regarding the cause of swamp fever 
existed until recently, when experiments 
proved that the disease is caused by a filtra- 
ble virus, not internal parasites. 


DISTRIBUTION AND PREVALENCE 


Swamp fever has a wide geographical dis- 
tribution, occurring in various parts of Eu- 
rope, South Africa, Japan, Canada and the 
United States. The disease has been au- 
thentically reported from 24 states in the 
North, South, East and West. Swamp 
fever is of considerable economic import- 
ance in the Mississippi Delta, where it has 
hecome established among the mules on the 
cotton plantations. In that area the dis- 
ease exists principally in the chronic form. 
It saps the strength of the animals and 
renders them incapable of regular work in 
the busy, cotton-growing season, when they 
are most needed. Generally speaking, 
swamp fever is most prevalent in poorly 
drained, low-lying sections. The active form 


“Presented before the Section on General 
Practice at the 76th annual meeting of the 
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of the disease makes its appearance in May 
or June, reaches its height in midsummer, 
and declines late in the fall. It is inter- 
esting to note that the active form appears 
during the season when the animals’ re- 
sistance is lowered due to hard work. 
Chronic cases may be seen in the winter, 
and it is possible to produce the disease 
by inoculation at any time. 


ETIOLOGY 

The virus of infectious anemia is con- 
stantly found in the blood, body tissues, 
secretions, and excretions of infected ani- 
mals. Kral and Marek are of the opinion 
that the virus exists in combination with 
the albumin of the blood. 

There are many predisposing causes of 
swamp fever. Among these are lack of 
proper feed, internal parasites, external 
parasites and overwork. In an _ infected 
area the native animals appear to be more 
resistant than animals brought in from 

‘ 

The disease can be readily transmitted 
experimentally to Equidae by inoculation 
beneath the skin or into the blood stream 
of whole blood, blood serum, spleen, brain, 
or other tissue emulsions. After an incuba- 
tion period of nine to 93 days, and quite 
independent of the quantity and source of 
the virus (whether from an acute, chronic, 

latent case), the disease appears in an 
acute or chronic form or, in some cases, 
the animal becomes a carrier without show- 
ing signs of illness. 

Infectivity for Other Species of Animals 
and for Man.—Of animals other than 
Tquidae the pig appears to be the most 
susceptible to the anemia virus, as injec- 
tion is followed after a few days or weeks 
by anemia, fever and, sometimes, by other 
symptoms. Some die; others recover, or at 
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least show no signs of disease, although the 
infection has been found to persist in the 
blood of pigs for 196 days. Further experi- 
mentation has revealed that fowl are sus- 
ceptible to infection. Other species of ani- 
mals (including goats, sheep, cattle, dogs, 
cats, mice, and rats) are not susceptible to 
infection and never become carriers of the 
Human beings are possibly suscepti- 
have been reported in three 


virus. 
ble, as cases 
veterinarians attending anemic horses. 
Modes of Infection.—Various modes of 
transmission have been found to be possi- 
ble, but it is not always clear by what route 
the healthy animal is naturally infected. 
The virus of equine infectious anemia ex- 
ists in various secretions and excretions of 
infected animals, and it is by these that 
it is eliminated from the body. In a recent 


experiment conducted by the federal bureau 
of animal industry the disease was trans- 
mitted by intimate stable contact in which 


the animals intermingled unrestrained in a 
large screened stable, drank from a com- 
mon watering trough, and fed from the 
floor. Bureau workers found that the 
disease did not spread from infected to nor- 
mal animals when they were kept in adja- 
cent stalls or adjoining box stalls and wa- 


_ ter and feed were supplied from individual 
containers. 


Some investigators believe that 
the disease is spread principally while the 
animals are at pasture and in the stables, 
where the virus-laden urine and feces of 
infected animals contaminate the feed and 
water of the healthy animals. However, the 
part that biting insects play can not be 


ignored. 


It seems probable that in many instances 
natural infection comes about by means of 
biting, flying and that they act 
in a purely mechanical manner—not by 
having a part as intermediary hosts. The 
believes that the various species of 
horseflies, which are blood suckers, may be 
a common means of transmitting the dis- 
ease from infected animals to healthy 
horses and mules. Hine, in his bulletin, 
“Second Report Upon the Horseflies of 
Louisiana,” demonstrated that these flies 


insects 


travel at rapid speeds and long distances. 


In this way swamp fever may be carried 
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from one farm to another. The writer has 
observed that horseflies are more numer 
ous in dry weather than ingwet seasons. 
In the writer’s experience swamp fever has 
been very prevalent among mules closely 
corralled at times when horseflies and sta- 
ble flies have been most plentiful. This 
was particularly noted a few years ago 
when large numbers of mules were used jy 
constructing the levees along the Missis- 
sippi River. Due to the nature of the work 
performed by these mules, all were affected 
with collar sores, and it is highly probable 
that the common stable fly carried the virus 
from these sores to healthy animals by 
mechanical means alone. 

The use of soiled or inadequately steril- 
ized surgical instruments and appliances is 
a common source of infection. It is a well- 
known fact that there are thousands of 
hypodermic syringes and nostrums in the 
hands of men unqualified to treat infectious 
and contagious diseases of animals. The 
writer believes that many animals have been 
infected by promiscuous intravenous injec- 
tions given by incompetent hands. 

Since blood transfusion in equine animals 
is becoming more popular, the veterinarian 
must bear in mind that this is a possible 
means of spreading infectious anemia. 

The disease is commonly introduced into 
healthy stables by means of infected ani- 
mals, among which the unsuspected, ap- 
parently normal infection carriers seem to 
play a prominent part. 


FORMS OF OCCURRENCE 

Infectious anemia may occur as an acute, 
rapidly fatal disease, but it commonly oc- 
curs as a chronic affection characterized by 
intermittent attacks of fever, loss of weight, 
progressive weakness, marked depression, 
and dropsical swellings on the lower jor- 
tions of the body and on the legs. The 
disease also may exist in a form in which 
no clinical symptoms are observed, yet the 
animal so affected carries virulent virus 
in the blood stream at all times. 

Acute Form.—In the acute form of the 
disease the incubation period following the 
subcutaneous injection of infected blood is 
usually about twelve to 15 days. However, 
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it may vary from less than a week to three 
months, and possibly longer. The onset 
is sudden and is manifested by a rise in 
temperature, which usually reaches about 
104° F., although it may reach 108° F. 
Respiration is accelerated and frequently 
is of the abdominal type. The anjmal is 
dejected, the head hangs low, leg weakness 
characterized by trembling is marked, the 
hody weight is shifted from one hind leg 
to another, and the hind feet are fre- 
quently placed well forward under the body. 
The membranes of the eye show congestion, 
followed by well-marked hemorrhagic areas. 
Almost always, lymphatic swellings appear 
on the sheath, legs, breast, and other pendu- 
lous portions of the body including the neck 
and throat, and resemble closely the symp- 
toms seen in anthrax. The writer has often 


segregated cases of this kind, which showed 
marked symptoms of anthrax, and was not 
definitely assured of the nature of the dis- 
ease until after death, when a microscopic 
examination of the blood was made, or until 
the apparent recovery of the animal. The 
only difference the writer has been able to 


find between the swellings found in acute 
swamp fever and those found in anthrax 
is the absence of pain along these swellings 
in swamp fever. Even in acute cases the 
animal continues to eat. 

An acute attack usually lasts from three 
to ten days, terminating usually in death. 
However, occasionally the temperature re- 
turns to normal, the acute symptoms sub- 
side, and the animal apparently recovers 
except for a marked loss in weight. Sub- 
sequent attacks usually follow apparent re- 
covery, with intervening periods of nor- 
maley varying from a few days to many 
weeks or months. When the intervals be- 
tween attacks of fever are short, the animal 
seldom lives more than 15 to 30 days. Dur- 
ing the attacks of fever and immediately 
afterward, there is a destruction of red 
blood corpuscles, the red-blood-corpuscle 
count falling as low as 3 million per cmm. 
During the periods of normalcy, between 
attacks, the red corpuscle count is in a 
great majority of cases normal. 

Chronic Form.—The chronic form of the 
disease differs from the acute in that the 


attacks are less severe and the intervals 
between the attacks are longer. It is not 
uncommon in the chronic form of the dis- 
ease for the affected animals to remain in 
apparently good physical condition and to 
be capable of a considerable amount of 
work in the periods between the attacks 
of fever. In general, however, the chronic 
form of the disease is manifested by un- 
thriftiness, rough coat, loss of weight, slug- 
gishness, weakness, dropsical swellings on 
the lower parts of the body or on the legs, 
muddy discoloration of the visible mucous 
membranes, and small hemorrhages on the 
nictitans membrane and the nasal septum. 
The animals have a ravenous appetite. In 
spite of an excessive consumption of feed, 
there is a progressive loss of body weight. 
This chronic form is more prevalent in the 
Mississippi Delta than the acute form, the 
chief damage being heavy losses of mule 
power during the cotton-growing season, 
when the services of the animals are most 
urgently needed. Frequently, the writer 
has observed chronic cases which terminate 
in death due to the debilitating effects of 
the disease. Animals affected with this 
form of the disease can perform some work 
if handled with care. They are subject, 
however, to recurring attacks characterized 
by extreme weakness, knuckling, inability 
to walk in a straight line, and prominent 
hemorrhages on the nictitans membrane. 
Many of these chronic cases apparently re- 
cover during the fall and winter months 
but break down again with the disease the 
following summer. 

Latent Form.—Still another form of the 
disease is recognized. This is the inactive 
or latent form which may follow the first 
attack, but usually it is preceded by several 
attacks of fever. In this form there are 
no symptoms of disease, yet the infectious 
agent is present in the blood stream and 
all the tissues and may be eliminated with 
the body excretions. When once infected, 
the animal remains a carrier for possibly 
the rest of its life. Such animals obviously 
are dangerous and are a menace to other 
animals near them, since they are reservoirs 
of infection that for the most part go un- 
recognized and uncontrolled. The inactive 
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form of the disease may, 


however, become 
active at any time, and present all the char- 


_ acteristics of the acute or chronic form of 


ANATOMICAL CHANGES 


The changes in the body tissues resulting 


from infectious anemia are variable. They 
may be extremely well marked and plainly 
visible or they may be so slight as to escape 
detection by those who have not had con- 
siderable experience with the disease. 
Usually, the changes found in acute cases 
are more extensive and more pronounced 
than those in the chronic cases. The most 
onstant gross changes are hemorrhages on 
he serous and mucous membranes of the 
body, with enlargement and other changes 
of the spleen, kidneys, liver, and heart. The 
spleen is frequently enlarged and _ soft. 
Sometimes it may be approximately three 
times its normal size, and the splenic pulp 
will be soft and dark red. The liver is often 
enlarged, hard, friable, and may present a 
mottled appearance. Petechial hemorrhages 
are frequently found on the kidneys. The 
heart is usually enlarged, flabby, lighter in 
color than normal, and may present hemor- 
rhages on the inner and outer surfaces or 
in the muscle wall. The pericardial sac in 
some cases contains a large amount of 
serous fluid, which may sometimes be tinted 
with blood due to hemorrhages. The vis- 
ceral lymph glands are enlarged, watery, 
and impregnated with hemorrhages. The 
marrow of the long bones, especially the 
femur, is softer than normal and may pre- 
sent hemorrhages. 

The writer wishes to call attention to the 
fact that the postmortem lesions in many 
of these cases resemble very closely those 
of hog cholera. Anyone familiar with swamp 
fever can not fail to notice the rapid de- 
hydration of the body tissues, especially in 
acute cases. It is possible for a medium- 
size mule to lose as much as 90 kg. (200 
lbs.) in a few days. 


Considering collectively the history, clin- 
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ical symptoms, and blood examination, one 
can make a diagnosis with a reasonalle 
degree of accuracy in the active form of ‘he 
disease. However, the only definite means 
of diagnosis is the equine inoculation test. 
For example, a history of rapid loss of 
flesh, loss of spirit and energy, evidences 
of muscular weakness with intermittent 
attacks of fever, congestion and hemor- 
rhages of the mucous membranes of the 
eye, with possibly some degree of jaundice, 
and dropsical swellings on the lower parts 
of the body, collectively, are strongly sug- 
gestive of swamp fever. Very often a pro- 
nounced, jugular venous regurgitation is 
noted in these cases. The pulse is peculiar 
and may be termed a “sliding pulse.” Also, 
the pulse is intermittent, and it can be 
easily detected that some of the heart beats 
are apparently missing. The pulse rate in 
acute cases may run from 80 to 90 per 
minute, with less frequency in chronic 
cases. 

It is particularly noted that in advanced 
cases of swamp fever flies congregate on 
the animal in large numbers, and the 
patient does not exercise sufficient energy 
to make any attempt whatever to ward off 
these flies. It is observed that blood taken 
from these cases is of a thin, watery con- 
sistency, due to the partial destruction of 
the red corpuscles. The inactive form can 
be diagnosed only by inoculation test. It 
should be remembered also that heavy in- 
festation with intestinal parasites, espe- 
cially strongyles, produces symptoms that 
are in some respects similar to those of 
infectious anemia. Also, it is evident that 
the animal may be infested with parasites, 
and at the same time m may be affected with 


infectious anemia. Fat 


Because there is no definite practical 
means of diagnosis for the detection of 
chronic carriers of swamp fever, no sys- 
tematic program of control has been under- 
taken. 

Preventive 


CONTROL MEASURES 


measures which may be 


_ undertaken are the isolation of infected 
- animals and the maintenance of good sani- 


tary conditions by systematic cleaning of 
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EQUINE INFECTIOUS ANEMIA 


water troughs, feed troughs and hay man- 
gers. It is important to have at all times 
a supply of pure drinking water, and ani- 
mals should never be permitted to drink 
from stagnant pools, which may be con- 
taminated with feces and urine of infected 
animals. Mules and horses should not be 
permitted to feed upon hay or other feed- 
stuffs on the ground, which may be con- 
taminated with virus-laden urine. On badly 
infected premises it is well to move all 
animals to new quarters, providing the 
weather will permit, and plow these lots, 
thus allowing the sunshine to come in con- 
tact with the underlying soil. No horses 
and mules should be permitted on such 
premises for at least six months. Any 
measure that may be undertaken to destroy 
flies and their breeding places will, no 
doubt, help to prevent the spread of this 
disease. 

Investigators, including those of the fed- 
eral bureau of animal industry, have at- 
tempted preventive vaccination without 
success. In the investigations conducted 
by the bureau none of the tissue vaccines 
prepared from whole blood, blood serum, 
emulsions of spleen tissue, or emulsions of 
brain tissue in which the virus was de- 
stroyed by formalin, crystal violet, phenol, 
phenyl mercury acetate, and heat had any 
appreciable immunizing value. Among the 
many drugs used in treatment are merthio- 
late, crystal violet, trypan blue, sodium 
cacodylate, hydrochloric acid, potassium 
permanganate, fuadin, sulfanilamide, Fow- 
ler’s solution, quinine, calcium gluconate, 
dextrose, and other preparations. Physio- 
logical salt solution and blood transfusion 
have been used. From a practical stand- 
point the writer does not believe that any 
of these methods of treatment have any 
lasting value; however, some of them may 
assist materially in building up the resist- 
ance of the animal and in the treatment 
of the symptoms as they may appear. 

One of the features regarding the con- 
tro! of this disease that should not be over- 
looked is the fact that the veterinarian has 
tried to play fair with his client, and in all 
publications available it will be found that 
we have acknowledged our inability to con- 


trol this disease, while on the other hand, 
the county agent, the quack, and the manu- | 
facturer of the many so-called swamp fever 


remedies have brazenly and openly told the | 


farmers that they “know what to do” with 
swamp fever. To a large extent, these men 


have reaped the harvest and the veterinar- | 


ian has lost the prestige that rightfully — 
belongs to him. 

Some European authorities recommend 
the slaughter of all infected animals. This, 
it seems, is entirely impracticable in the 
writer’s section of the country, due to the 
wide distribution of swamp fever and our 
limited knowledge of this disease. 


RECOM MENDATIONS 


The economic loss occurring annually in 
the sections where swamp fever is prevalent 
has been brought to the attention of the 
federal government in the form of resolu- 
tions adopted by the Mississippi State Vet- 
erinary Association and the Delta Veter- 
inary Association. The purpose of these — 
resolutions and recommendations to govern- 
mental officials in charge of the control of 
infectious and contagious diseases is to con- 
vey the idea of the necessity of establishing 
a laboratory in the heart of the infected 
area for research investigation of this dis- 
ease. As a result of these recommendations, 
a small appropriation was made to defray 
the expense of a preliminary survey and 
for experimental purposes. We are deeply 
grateful to C. D. Stein and his associates 
for the valuable information contained in 
their reports on these experiments. The 
writer of this paper is thoroughly convinced | 
that if a laboratory were established in this | 
territory, where swamp fever is most preva- 
lent, this disease could be studied in its 
natural state and important observations 
made which would eventually lead to its 
control and eradication. 7 


The cause of pellagra has been linked 
with corn (maize) but the link never held. 
No single cereal would be exempt from the 
causation of malnutrition if used exclu- 
sively as a ration. Wheat alone might be 
cited as an exception. 
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By J. E. PETERS, D.V.M. 
Mead, Colo. 


aM 
IN MY EXPERIENCE on the track I find that 


the majority of work deals with lameness. 
It is the greatest hindrance to the success- 
ful career of a race horse and is the con- 
stant, chief concern of horsemen. 
Lameness is probably the first indication 
of injury to a limb shown by the horse and 
often is the only clear, definite symptom. 
Pain, as shown by lameness, may be acute, 
though temporary, when the animal 
strikes the fetlock with the opposite foot. 
Pain due to inflammation, with infection 
or pus formation, increases until the pus 
escapes. In the majority of cases of lame- 
ness there can be no justification for train- 
ing the animal; however, in some condi- 
tions, such as congestion of the sensitive 


as 


laminae of the foot and an edematous fill- 
ing of a leg, light exercise of the animal is 


indicated. 

There are many causes of lameness in the 
Thoroughbred, Certain peculiarities of con- 
formation or structure are major, predis- 
posing causes. Among the more important 
of these are small bones, small narrow 
joints, and defective feet, such as brittle 
hoof, thin wall or sole, shelly hoof, flat sole, 
weak or thin heels, contracted heels and 
pigeon-toed feet. A flat foot is more sus- 
ceptible to injury than an arched one, and 
a low heel is easily bruised. A short up- 
right pastern is more exposed to jarring 
and joint disease than a long and more slop- 
ing one. Pasterns which are very long, 
excessively sloped, predispose to strain of 
the ligaments or tendons. A horse whose 
tendons below the knee are small or “tied- 
in” is more liable to strain than one with 
prominent tendons and stronger formation 
of limbs. The Thoroughbred should be well 
muscled in the shoulder and forearm; also 
in hind quarter, which means long stride 
and good driving power. 


*p resented before the Section on General Practice 
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There are many minor sprains an 
strains of the joints and ligaments that 
occur in the Thoroughbred colt while rup 
ning with its mother or playing in the pac 
dock. These injuries may not appear ser 
ous at the time but may show up after th 
colt is placed in training and might cause 
it to be laid up for treatment and maj 
prevent it from running as a 2-year-old. 

Provided that the colt comes through th: 
first year with no serious injury and is 
placed in training, other conditions ente: 
into the picture which cause it to becom 
unsound. Among these are bad training 
tracks and faulty conditioning of the ani- 
mal. Often training tracks are improper! 
built, being too small and not having bee: 
surfaced properly with suitable soil. Some- 
times, they are allowed to become rough 
full of holes and small rocks. The early 
training of a Thoroughbred is the most 
important because it is more apt to “go 
wrong” during this period; therefore, a 
properly kept track is an essential. 

Generally, Thoroughbreds are 
and put into training as yearlings. 
often at this time the bones, tendons and 
muscles have not completely developed, this 
training as a yearling comes too early and 
is responsible for the appearance of lame- 
ness. 

A Thoroughbred must be conditioned 
slowly and systematically. It should be cor- 
rectly “broke” and given sufficient time for 
preliminary steps leading up to long, slow 
gallops daily, building up the muscles and 
tendons and synchronizing the leg action 
before it is allowed to breeze or exten¢ 
itself for a short distance. 

The principal exciting cause of lameness 
is the extreme speed to which the animal is 
constantly subjected during the process of 
training. Other causes are injuries con- 
tracted in slipping, falling, colliding, or 
from overexertion. Inflammation, however 
induced, may be a cause. Oa 
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LAMENESS OF THE THOROUGHBRED 


"Bowed Tendon" 


Among the lamenesses most commonly 
seen in the Thoroughbred are injuries to 
the flexor tendons and suspensory apparatus 
or ligaments, commonly referred to as 
“bowed tendons.” 


INJURIES TO THE FLEXOR TENDONS 

Rupture or strain of the flexor tendons 
of the Thoroughbred seems to be the injury 
most feared by the horsemen because of the 
great length of time that the animal is out 
of training and the often unfavorable prog- 
nosis. 

Etiology. Predisposing and_ exciting 
causes are recognized, but as these appear 
to be interdependent, I shall place them 
together. 

1) Long, weak and slender pasterns ac- 
companied with ‘“tied-in” tendons. Ten- 
dons though thick and apparently strong 
may be weak, defective in quality and less 
resistant; therefore, are more liable to 
strain. 

2) Forced training, or pushing the prep- 
aration of the animal. 

3) The extreme speed and _ exertion 
thrown on the flexor tendons at the start 
of a race. 

4) Muscular fatigue towards the finish 
of a race or in galloping too far, causing 
extreme descent of the fetlock. 

5) Improper shoeing of the foot, allow- 
ing the toe to become too long and the heels 
too low. 

6) A muddy track, where the animal is 
unable to hold solid footing. 

7) A heavy horse is more apt to bow 
than a light one because of the additional 
weight. This is especially true in a horse 
who has previously suffered a bowed tendon. 

Pathological Changes in the Tendinous 
Tissue Due to Rupture.—Excessive tension 
of a tendon causes rupture with retraction 
of the fasciculi, laceration of the peri- 
tendinous coverings and_ interfascicular 
septa, extravasation and serosanguineous 
exudation. The exudate fills the interfasci- 
cular spaces and distends the areolar septa. 
An inflammatory reaction is set up and in 
the reparative process the breach in the 
tendon is ation tissue, 


which is formed by the agency of the ten- 
don cells and fibroblasts of the connective 
tissue adjacent to the lesion. Eventually, 
the newly formed tissue undergoes cicatri- 
cial contraction. Resolution is a possible 
termination, but in most cases repair is im- 
perfect and after apparent recovery it is 
exceptional to find the tendon normal or 
quite free from adventitious growth. Asa 
rule, there remains a nodular or diffused 
thickening of the tendon—a peritendinous 
covering. A tendon once inflamed is pre- 
disposed to relapse, and too frequently, 
owing to insufficient rest, to position, or to 
persistent irritation, chronic tendonitis re- 
sults. The tendon usually affected is the 
superficial fiexor tendon or the perforatus. 
However, complications usually set in in- 
volving the perforans and the subcarpal 
ligament and even may involve the suspen- 
sory. 


horse worked or breezed the previous day, 
cooled out, and was sound when put away. 
The next morning, when bandages were 
taken off, swelling and inflammation of the 
tendon were noticed. 

Symptoms and Diagnosis. In most cases 
of bowed tendon involving only the per- 
foratus there is little or no lameness shown 
when the animal is walked; however, there 
is usually some when it is made to jog. 
The horse will register pain when the leg 
is held up and pressure is applied to the 
tendon by means of the thumb and fore- 
fingers. There is swelling and considerable 
inflammation in the part. The region of 
the tendon affected may be high, in the 
middle, or in the lower part of the meta- 
carpal region. Usually, it is in the middle 
and involves the whole length of the tendon 
from the knee to the fetlock. 

Lameness is more marked in subcarpal 


or perforans strain than in strain of the 


perforatus or suspensory. In practice the 
advantage of distinguishing the strained 
from the unstrained tendon or ligament 
may not be very great. Treatment varies 
little and often the diagnosis “strained or 
bowed tendon” is sufficient. Perhaps it is 
fortunate that the horse owner or trainer 
is not more exacting in that particular. 


History.._Usually the report is that the 
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Differential diagnosis in some cases is ex- 
tremely difficult. The observer may be 
confident in diagnosing strain of subcarpal 
ligament and at the same time be unable to 
state positively whether or not the per- 
foratus or perforans is implicated. My ex- 
perience has been that perforatus will sel- 
dom escape injury. As a rule, the strain 
is severe and accompanied by acute ten- 
donitis, which rapidly produces fusiform 
deformity of the tendon with extensive 
peritendinous thickening. 

A rap is easily diagnosed by a more local- 
ized swelling and by a mark on the tendon 
indicating a blow. Providing the injury is 
due to a blow, the swelling and inflamma- 
tion disappear in a few days. If the tendon 
is ruptured, the swollen, inflamed condition 
exists indefinitely. 

Methods of Treatment. Absolute rest, 
which often is too short and inadequate; 
application of an antiphlogistine pack to be 
changed every 48 hours; methods to re- 
duce the inflammation, such as douching 
with cold water; daily use of diathermy 
treatments; astringent and cooling lotions, 
such as magnesium sulfate, ammonium 
chloride, zinc acetate, alum and lead sub- 
acetate, all of which will remove congestion, 
lower local temperature and hasten absorp- 
tion of the exudate; and application of a 
tight Plaster of Paris bandage over cotton 
or tight elastic bandage, may be of some 
benefit in the early stages of treatment. 
Such treatments as these may require a 
month before the swelling and inflammation 
will subside. At this time, when the ten- 
don has returned to as near normal condi- 
tion as possible, counter irritants, such as 
line and puncture firing, blistering or both, 
and strong leg paints, are indicated for re- 
storing the soundness of the horse. 

Prognosis.—The prognosis depends en- 
tirely upon the individual case as to severity 
of injury and time allowed to recover. One 
year of rest or more is recommended for 
recovery. Training of the animal at this 
time should be very slow, consisting mainly 


INJURIES TO THE SUSPENSORY LIGAMEN? 


In strain of the suspensory at its bifurca 
tion the distention is at first lax and com. 
pressible, but as repair advances the injure 
part becomes harder and involves more oj 
the ligament. 

Etiology.—In most cases the injury t 
a suspensory ligament is not a sudden 0; 
set but more often is gradually brought o 
by racing the animal too often, especial] 
after signs of suspensory injury are no- 
ticed. Occasionally, rupture of the liga- 
ment occurs in a race to a horse who has 
never shown any previous involvement of 
the suspensory. 

Treatment.—In this injury treatment is 
similar to that of a bowed tendon. Res: 
is most important, with applications 0! 
some refrigerant and astringent lotions 
or compresses to diminish the pain, in- 
flammation and swelling. Later, the ten- 
don may be fired and blistered, followed 
by an iodine leg paint. If the injury is 
not severe and shows little soreness, th 
leg may be painted with a strong iodin 
absorbent paint, a good tight scurf being 
kept on the tendon. The horse can be kept 
in training, but this is not advisable sinc 
a more severe injury may result. 


Exostoses 


Splints on the race horse usually develop 
during its early training and racing, and 
are commonly seen on one or both legs. 
They usually occur on the medial splint 
bone, but sometimes on the lateral. This 
seems to be due to the incomplete natural 
bony union between the large and smal 
metacarpal bones. However, splints do 0c 
cur at any age, but are seen less often i! 
older horses. The most common situation 
of a splint is the upper or middle third o! 
the small metacarpal bone. It varies from 
the size of a pea to that of an egg. 

Causes.—The exciting influence is con- 
cussion, which by throwing excessive 
weight upon the small splint bone causes 
tension of the interosseous ligament and 
inflammation of the adjacent periosteum. 
Trauma may be a cause, due to the fact that 
the young horse, especially at the time of 
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breaking, seldom gallops straight. It gal- 
jops sideways on the track and this al- 
lows it either to strike itself or throw ex- 
cessive weight on the small splint bone. 
Small training tracks, half a mile or 
smaller, with sharp turns, are causes of 
splint formation on colts. 

Symptoms and Diagnosis. Lameness 
may appear several days or weeks before 
any enlargement is noticed and nearly al- 
ways increases with exercise. In walking, 
the horse will place the affected leg out, and 
show marked pain when pressure is ap- 
plied to the area by the thumb or finger. 
X-ray is an aid in the early diagnosis. 

Treatment.—Deep puncture firing is the 
usual and best treatment. In some cases 
blisters work very well but often more 
than one is required, which necessitates 
more days out of training, and the final 
result is seldom as permanent as that of 
firing. After the horse is fired, the splint 
is painted with an absorbent paint and the 
animal is walked for a week or less. Then, 
training is continued. 

Prognosis.—The is always fa- 
vorable. 


RINGBONES AND SIDEBONES 


tingbones and sidebones are only fre- 
quently seen in the race horse. Ringbone 
formation is more prevalent than sidebone. 

Ltiology.—Heredity is generally recog- 
nized as playing an important part in the 
production of ringbone and sidebone, either 
through the transmission of certain con- 
formation or of defective bone tissue. In 
sidebone there seems to be a natural tend- 
ency for cartilage continuous with bone to 
become ossified, as occurs in the develop- 
ment of bone. 

Symptoms and Diagnosis._-The external 
appearances of ringbone may vary consid- 
erably, from a large, well-developed bony 
exostosis to a very slight enlargement dis- 
tinvuishable only upon careful palpation. 
Lameness is noticeable before any bony 
enlargements appear. They usually indi- 
cate foot lameness; that is, the animal 
yie'ds when the affected foot comes to the 
ground, at the moment when concussion is 


greatest. The animal, when — gta’ 


run fairly well during the first part of the 
race and will then gradually begin to pull 
itself up and not extend itself during the 
last part. Lameness may subside quickly 
with rest, but in most cases will reoccur 
when the horse is again trained. X-ray 
aids in the early diagnosis of ringbone and 
sidebone. The new ossification is easily 
seen in the x-ray picture. 

Treatment and Prognosis.—When the 
disease has become established, little bene- 
fit results from treatment. However, if 
the condition is diagnosed in the early 
stages, good results will follow counter 
irritation either in strong blisters or deep 
puncture firing with several months of rest. 
In valuable animals this procedure is al- 
ways followed, usually with good results. 
The animal will continue to train and race 


soundly. 


BONE SPAVIN on 


3one spavin is seldom seen in the race 
horse; it develops only occasionally. 

Symptoms and Diagnosis.._The affected 
hock is not flexed to the same extent as 
the sound one; it will be noticed that the 
point of the hock will not be lifted as high 
as the opposite when the animal is made to 
trot. The lameness is more or less inter- 
mittent in character. In the early stages 
the animal may be lame one day and sound 
the next. The spavin test is to hold the 
limb fully flexed for a minute; then, when 
the horse is made to move, lameness is 
greatly increased. The early use of the 
x-ray will detect any new exostosis of the 
hock. 

Treatment.—Counter irritation in the 
form of puncture firing and blistering with _ 
several months of rest seems to offer best 
results. 

Prognosis.—The prognosis is favorable. 


Joint Lameness and Injuries 


Joint lameness occurs most commonly 

the knee or carpal joint. - 
Etiology.—This condition may be caused 

by the animal’s striking a screen or door | 

with its knees. Sometimes, it occurs from 

a fall on the race track, and often takes 

casas during the racing or training, when 
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rupture of the interosseous ligaments oc-_ sists of blistering the area of the patelly, 
curs. After a few days of rest the anima! js 
Symptoms and Diagnosis.—The knee is again placed in training. 
generally stiff and painful and shows a pro- 
nounced lameness and inflammation. The leg 
will be extended in front of the opposite one. Fractures are quite commonly seen in 
The animal will show more signs of lameness. the race horse. Fractures of the wing of 
when made to turn sharply on the affected the os pedis bone are often seen. Years ago, 
leg. There is an edematous filling of serous before the use of the x-ray, they were re- 
After partial absorption of fluid, the ferred to as a “spread foot.” The fracture 
as to degree. The bone may 


FRACTURES 
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fluid. 
knee will become firmer and more resistant, Will vary 
with continued heat to the part. When the break in any place from the extreme angle 
animal is made to move, it will walk with to the center, involving injury to the coffin 
the legs wide apart and, if the knee is joint. It may occur at any age during the 
flexed, there are marked signs of pain. A_ life of the horse, either in training or rac- 
severe arthritis develops and terminates in ing. 
a degree of ankylosis of the carpal bones. Cause.—Unevenness of the track and 
Treatment._-This consists of the applica- stepping in holes made by the hoofs of 
tion of antiphlogistine or other antiphlo- other horses on hard-surfaced tracks are 
gistic packs until the inflammation is re- thought to be the most important causes. 
duced, at which time the knees are blistered The animal may step on a rock or hard 
or fired, or both. The horse is allowed to clod on one side of the foot and thus cause 
have several months of rest and, when an unequal distribution of weight to be 
placed again in training, a sweat in the brought upon the foot. 
form of glycerin and iodine under oil of Symptoms.—-The animal will usually, if 
silk is applied daily to the knees, end train- the injury occurs during the running of a 
: ing continued. race, pull up very lame and, before it is 
Prognosis. The prognosis is favorable. cooled out, will be unable to place weight 
is usually little alarmed at knee on the foot. There is intense inflammation 
lameness, because with rest and continued and pain, especially over the seat of in- 
treatment the horse is ready to race again. Jury. The limb is extended and only the 
However, this injury might mean that a toe of the hoof is resting on the ground 
good handicap horse will become only a and, if made to move, the animal will carry 
claiming plater. the one leg. Usually, there is intense pain 
Ls as shown by muscular twitching of the 
_ LUXATIONS shoulder and forearm 
The most common luxation is that of the Differential Diagnosis. X-ray is the 
patella, involving the stifle joint. Luxa- most certain method of diagnosis. The 
tion is either upwards or to the outer side. foot should always be examined for quarter 
It occurs when the horse is rearing or cracks and separation of the wall in the 
playing. This condition is seldom serious’ region of the bar. Bruises may be diag- 
in the race horse, and after successful re- nosed at first by means of hoof testers and, 
duction and a few days of rest, with the later, by abscess formation in the arez of 
application of strong linaments or blisters, the frog and heel. 
it soon recovers and is able to continue Treatment.—The foot is placed in a tub 
training. The patella often returns to its of hot water with Epsom salts, bathed for 
proper position after sudden backward or an hour or more, and then placed in a 
side movements. Pressure is applied to poultice, usually of flaxseed. This is re 
the patella in an inward and backward di- peated daily, and at the end of a week or 
rection. Momentary luxation is the type ten days the animal will show very little 
usually seen in the runner. lameness, unless when turned too sharply, 
The treatment is usually simple. It con- or when the affected foot strikes a portion 
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of uneven ground. Rest should always fol- 
low this injury and the horse should not be 
allowed to go out of the stall for 60 to 90 
days. In the meantime, a bar shoe with 
quarter clips should be placed on the foot 
and the wall taped well. 

Prognosis.—The prognosis is usually fa- 
vorable, after one year of rest. However, 
due to its porous condition, the bone may 
never unite and the animal will again show 
lameness after it is placed in training. If 
the horse is of little value, neurectomy is 
performed, unless the owner wishes to use 
it for breeding purposes. If the break is 
well out on the angle, digital neurectomy of 
the posterior branch may prove satisfactory. 
If not, then plantar neurectomy is per- 


formed. 


Sesamoid fractures are often seen, 0oc- 
curring usually during the running of a 
race when the horse is under extreme ex- 
ertion. 

Etiology.—It is thought that when the 
foot strikes an uneven surface or when the 
animal steps in a hole and throws the 
weight on the toe of the foot, allowing more 
pressure to be brought on the flexor tendons 
and sesamoid bones, such a fracture is 
induced. 

Symptoms.—-Fracture may occur in one 
or both bones. I have seen some cases 
where each sesamoid bone was broken into 
four or five pieces and severe damage done 
to the ankle and flexor ligaments before the 
horse could be pulled up. In such a case 
the pain is intense and the horse is de- 
stroved for humane reasons. In a fracture 
of lesser degree involving only one bone, 
the animal will place very little weight on 
the leg and there will be extreme flexion 
of the fetlock joint. There is always in- 
lammation and swelling over the bone 
fractured. The swelling usually subsides in 
a few days. 

Treatment and Prognosis.——In fracture 
of the sesamoid (proximal) the horse is 
kept in absolute rest in its stall for two 
‘oO three months. The ankle is placed in a 
plaster ‘ast, which is changed at three- 


FRACTURE OF THE PROXIMAL 
SESAMOID BONES 


gate, 


Care must be taken when 
It should be 


week intervals. 
the cast is placed on the ankle. 


extended nearly to the knee and well down 


to the foot in order to keep foreign material 
from working down the inside of the cast, 
which may cause necrosis. The usual pe- 
riod of rest for a fracture of the proximal 
sesamoid bone is one year, after which the 
animal is placed in training. Complete 
union usually takes place in the bone, which 
may be slightly enlarged. When the horse 
is again trained and found to be unsound, 
and it is desired to race it, neurectomy of 
the plantar nerve corresponding to the bone 
fractured is performed as a last resort. 
Tumors of the nerve ending usually follow 
within a few months and must be removed. 

Fractures of the carpal bones and first 
and second phalanges are not often 
However, 


seen. 
I had occasion to see three frac- 


tures of the third carpal bone of the knee | 


during the 1939 racing season in 


fornia. 


for humane reasons; the other, 


Cali- 
Two of the horses were destroy ed — 
less seri-— 


ously injured, was placed in a plaster cast” 
and given absolute rest for three months. — 


He is now back in training, soundly. 
Fracture of the trapezium is occasional 
and usually occurs in a fall. The prognosis 
is unfavorable and the affected animal is 
generally used for breeding purposes. 


Fracture of the humerus is usually seen z, 


following a fall on the track. I recently 
saw a transverse fracture of the humerus 
in a well-formed 3-year-old colt which oc- 
curred during a slow gallop on the track. 
Lameness was intense, with extreme flexion 


of the leg. Treatment was unsuccessful 


Buck shins are seen always in the young 
horse just after its training has begun and 
it has breezed a few times. The animal 
may be trained and conditioned for a race 
and even run one or more times before it 
“bucks.” The most common time for it to 
occur is after the colt has left the start- 
The sudden start and jarring 

= 


slings, bandages and braces were tried, but 
the animal failed to respond and was later 
destroyed. 

Buck Shins and Osselets 
BUCK SHINS 
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seem to bring this condition on more rap- 
idly. 

Causes.._-There is a periostitis of the 
metacarpal bone resulting from concussion. 
Aged horses, regardless of whether they 
have been trained or not, are rarely seen 
to buck, as the bone contains more mineral 
and less animal matter and, therefore, can 
better withstand impact. 

Symptoms and Diagnosis.—The action is 
shuffling and stumbling when made to gal- 
lop, and stubbing the toes when at walk. 
There is pronounced swelling in front of 
the metacarpal region which is very sensi- 
with much inflammation 


tive to 
present. 
Treatment.—_-Treatment is simple in most 
cases. It comprises the application of hot 
and cold packs to reduce the inflammation 
and amount of exudation. A red iodide 
of mercury blister is usually applied, and 

with a week or two of rest the animal is 

again ready to be placed in training. Buck 
shins seldom recur, but if they do, this 
treatment is again applied. 


pressure, 


OSSELETS 
aA The term “osselet” is applied to a lame- 
ness of the front ankles. The enlargement 


- is first noticed as a soft, mushy swelling 
a on the anterior surface. It may be slightly 
to the medial or lateral side; later, the en- 
- largement is more pronounced and in time 


may extend down from the ankle midway 
of in the pastern. 
Continued concussion seems to 
It is usually seen in 


Cause. 
be the chief cause. 


If the animal when first 


broke as a yearling has months of slow, 
on easy gallops before ever being allowed to 
a extend itself, it is less apt to develop os- 
--selets. They are thought by some to be 
+ the result of a defective development of the 


terminal capillaries from which multiple 
hemorrhage takes place, resulting in a ne- 
erosis and the deposition of lime salts. A 
7 heavy, thick, fibrous tissue is developed and, 


eg degree of ankylosis is present in the ankle. 
Symptoms.—-There is always inflamma- 


tion of the ankle and the animal may show 
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some signs of pointing. When the horse 
is taken out under saddle it shows a short. 
choppy gait and will not extend the front 
legs as a normal horse under gallop should. 
It sometimes appears as if the lameness 
were in the shoulder. The animal shows 
signs of pain when the ankle is flexed and 
pressure applied to the front of the ankle, 
A severe arthritis is associated with this 
condition. 

Treatment.—The usual treatment for os- 
selets is to stop training the animal soon 
after the first signs or symptoms of the 
lameness are seen. The ankles are packed 
in antiphlogistine, or some form of mud 
or cooling pack, and changed every 48 
hours, until the ankle shows no inflamma- 
tion. This requires usually ten days to 
three weeks, at the end of which the ankles 
are fired by the deep puncture method, fol- 
lowed by a blister or, preferably, absorbent 
leg paint. The ankles are painted and band- 
aged daily for a period of three weeks. 
The cotton and bandages are kept off at 
this time in order that the scurf and scabs 
formed by the paint may come off. When 
the ankles are nearly normal, a second blis- 
ter is applied, and a few days later the 
horse may be turned into the paddock. The 
usual period of rest after firing is six 
months, after which the horse is placed in 
training and seldom shows any signs of 
lameness due to osselet formation. If it is 
not desired to stop the animal and fire the 
ankles, the animal may be kept in training 
and raced for a short time by the use of 
cooling lotions and leg paints; however, 
this is not advisable. 

Prognosis.—The prognosis is usually fa- 
vorable, unless the condition is allowed to 
exist for considerable time before treat- 


ment is instituted. 


Navicular disease is sometimes seen in 
the Thoroughbred but may be easily over- 
looked, as the diagnosis is rather difficult. 

Etiology.—The conformation of the foot 
is a predisposing factor in navicular (is- 
ease. It occurs most commonly in narrow, 
upright, or contracted feet. An animal 


Lamenesses Involving the Hoof 
NAVICULAR DISEASE 
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showing navicular disease will also have a 
tendeney to produce this conformation of 
the foot. Defective shoeing, not allowing 
frog pressure, is a contributing cause. 

Symptoms.—This disease is gradual in 
its onset and may be well developed before 
the symptoms are drawn to the attention of 
the trainer. Usually, the first symptom 
shown is pointing in the stall and digging 
down into the dirt floor until there is a 
soft, uneven surface to rest the foot. The 
animal will stand first with one foot ex- 
tended, then the other. In a gallop it will 
seem to have a groggy gait and a shortened 
stride. The seat of lameness will seem to 
be in the shoulder. Galloping on hard 
tracks intensifies the lameness. When rac- 
ing, the horse seems to pull itself up, and 
will not extend itself after running only a 
short distance. Little lameness will be 
shown when the animal is walking around 
the stable. 

Diagnosis.—This disease is differentiated 
from fracture of the third phalanx by the 
absence of heat in the foot and by a gradual 
onset. Hoof testers and x-ray are valuable 
in diagnosis. The use of nerve blocking of 
the digital or plantar nerves will reveal 
whether the lameness is in the foot, in what 
part, or whether it is higher up in the leg. 

Treatment.—Usually treatment is unsat- 
isfactory. If the hoof is contracted, it can 
be grooved, which may be of some benefit. 
To remove completely or diminish the sen- 
sation in the hoof, neurectomy of the pos- 
terior branch of the digital nerves is first 
tried. If this removes the lameness, the 
animal will continue to race and not show 
signs of stopping. If, however, it is un- 
satisfactory, plantar neurectomy per- 
formed. The objection to completely un- 
nerving the foot is that it may undergo 
deveneration and lose its vitality, with the 
result that the hoof is shed or the perforans 
tendon may be ruptured. Injuries to the 
revion of the quarter and coronary band do 
not respond satisfactorily to treatment. 

Prognosis.—The outcome is unfavorable 
and neurectomy should be done only as a 


last resort. 


QUARTER CRACKS 


Quarter cracks are quite common in the 
runner and usually are rather serious. 

Causes.—They may be caused from un- 
equal distribution of weight on the foot, 
bad preparation of the foot when shod, or 
stone and rock injuries during the running 
of a race or in training. 

Symptoms and Diagnosis.—— The crack 
may start any place from the coronary band 
and extend downward. It often extends 
into the sensitive laminae, and lameness is 
then very pronounced. Generally it is 
found in thin-walled, dry and brittle hoofs. 

Treatment.—tTreatment depends entirely 
upon the severity of the crack. It if is 
at the bottom of the hoof and no lameness 
is present, pressure can be removed from 
the quarter. Sometimes, protection with a 
bar shoe is indicated and training can be 
continued. If the crack extends the whole 
length of the wall and into the coronary 
band, complete resection of the wall is the 
best method of treatment. The animal is 
walked for ten days, with the foot kept in 
an iodine pack. Later, a pine-tar prepara- 
tion is used and the animal is placed in 
training—the foot protected by a wide 
web and bar shoe. It requires several 
months for the new wall to grow completely 
down but training and racing can be con- 
tinued. The shoeing is important and re- 
quires constant attention. It is necessary 
to keep pressure off the new quarter until 
it has nearly grown down. The horse will 
normally walk soundly about one week after 
the operation. 

Prognosis.—With this form of treat- 
ment the prognosis is favorable and the 
quarter crack seldom returns in the same 


region. 


of the hoof. 
feet. 

Causes.—Contracted hoof is caused by 
conditions which bring about dryness or 
brittleness of the hoof, such as: Allowing — 


2 | 
4 a 
+ 
t 
“oF 
it 
A 
a 3 
, 
—* 
“4 
is >. 
ry 
ll has 
f 


a 


_ lameness due to coronary injury. 
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the foot to become brittle and dry during 
the early months of the life of the colt, 
especially when first placed in training; 
removing the periople of the hoof by ex- 
cessive use of the rasp at the time of shoe- 
ing; and mutilating the bars, which weak- 
ens the wall, allowing it to turn inward 
at the heel. 

Symptoms.—-Lameness may be present as 
the result of contraction alone or of the 
disease which gave rise to it. A horse may 
never show any pronounced symptoms. 
During a race the animal will not extend 
itself but will show a tendency toward lag- 
ging or stopping. After the horse has 
cooled out, there is usually some inflamma- 
tion around the heels. 

Treatment and Prognosis. Treatment 
consists of improving the method of shoe- 
ing by means of shoes which will allow 
frog pressure at all times; keeping the 
frog soft by means of a hoof dressing; 
using tips or thin heeled shoes; groov- 
ing the wall to allow for expansion; giving 
the animal exercise and turning it out in 
a soft, wet paddock; and using mild irri- 
tants around the coronary band to stimulate 
the growth of the wall. Some improvement 
will be noticed in two to three weeks. 


CORONARY INJURIES 


Coronary injuries are seen quite often 
in the Thoroughbred and may occur any 
place on the coronary band, medial or 
lateral side of the wall, or on the heel itself. 

Causes.—-Such injuries usually occur dur- 
ing the running of a race. At the start the 
ground may break from under the front 
feet and the hind shoe will grab the front 
quarter. Treads from another horse which 
is being lined up for the start often are 
causes. A horse may be bumped during the 
running, thus causing it to be thrown off 
stride, and strike its quarter. The horse 
may strike itself when jumping and playing 
in the stall. Something may scare the 
horse while galloping on the track, thus 
causing it to injure the hoof. 

Symptoms. —-The animal seldom shows 
However, 
if the injury is deep and the sensitive 
laminae have been injured, the animal will 


show lameness by not placing weight 
the affected foot. 

Treatment.—These injuries vary in «: 
gree and it is usually only a few days «0: 
weeks before the horse recovers sufficient], 
to continue training. The area is trimmed 
with scissors; all torn tissues are remove 
and antiseptic dressings applied. Solution 
of metaphen, merthiolate, and amphy! o{ 
mercury are used. The denuded area wil! 
become firm and hard but will require the 
usual length of time for the wall to grow. 
Tetanus antitoxin is always administered. 

Prognosis. In most cases the prognosis 
is favorable. Lameness seldom lasts longer 


than 24 to 48 hours. 


NAIL PUNCTURES 12 

Nail punctures are often seen whic! 
are picked up around the barn and stable 
area. 

Symptoms and Diagnosis._—The gravity 
of the case depends upon the region and 
depth of the puncture. The most danger- 
ous location is the center of the frog, as 
the nail may penetrate the perforans tendon 
and open the bursa or injure the navicular 
bone. Injury to the coffin bone, causing 
necrosis, is sometimes seen. If the nai 
is pulled out before the horse returns t 
the stable, there may be some difficulty in 
detecting the puncture. By means of the 
hoof knife and hoof testers it can be |o- 
cated. The animal will show various de- 
grees of lameness, from a light limp t 
placing no weight on the foot. 

Treatment._-The treatment depends upon 
the depth and degree of the injury. Free 
drainage is essential. Administration of 
tetanus antitoxin is necessary. If the punc- 
ture is superficial, a circular portion of 
the horn is removed to afford good drain- 
age and the hole packed with iodine or 
some other suitable, strong antiseptic. If 
the pain and lameness increase, the foot 
should be soaked in a hot antiseptic solution 
twice daily. When the lameness decreases 
and the discharge diminishes, dry dressing 
with a leather pad under the shoe is applied 

Prognosis._-The prognosis is usually («- 
vorable, and the animal is out of training 
for only one or two weeks. ae 7 
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BRUISES 

Bruises are due primarily to rock in- 
juries involving the region of the frog and 
bulb of the heel. These seldom are serious. 
After a few days, lameness disappears and 
the horse is placed in training. 

Treatment.—The foot is placed in hot wa- 
ter for a period of an hour; then it is 
placed in a flaxseed poultice. It is removed 
in 36 hours, at which time the treatment is 
repeated if indicated. In severe injuries 
there may be developed an abscess at the 
point of injury. If this is lanced in due 
time, complete recovery takes place. 

Summary 

Experience in the racing of Thorough- 
breds reveals that lameness is the greatest 
hindrance to the career of a race horse 
and is the constant and chief concern of the 
owners and trainers. Though there are 
many causes of lameness, the principal ex- 
citing ones are the injuries contracted by 
the animal when it is subjected to extreme 
speed. Other causes are minor sprains, 
strains and injuries which are traceable to 
faulty conditioning and too early training 
of young horses. The predisposing causes 
are certain peculiarities of conformation 
or structure. 

The lamenesses most commonly seen in 
the Thoroughbred are: 

1) Injuries to the flexor tendons and sus- 
pensory apparatus or ligaments, commonly 
referred to as “bowed tendons.” 

2) Exostoses—splints, ringbones, 
bones, and spavins. 

3) Joint lameness and injuries 
luxations and fractures. 

1!) Buck shins and osselets. 

5) Lameness involving the hoof—navicu- 
lar disease, quarter cracks, contracted 
hoofs, coronary injuries, nail punctures, 
and bruises. 

6) Fractures—-wing or angle and body 
of the third phalanx, proximal sesamoid 
bones, carpal bones, first and second pha- 
langes, humerus, and ulna. 

Lameness is diagnosed by palpation, ex- 
amination and recognition of symptoms. 
It may be easy or difficult, according to the 
region affected and the nature of the case. 


side- 


sprains, 
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Lameness varies greatly in degree and 
certain cases special methods, such as nerve 
anesthesia and x-ray, must be resorted to 
for a definite diagnosis. 

Prognosis depends upon the location and 
severity of the parts affected. Minor lame- 
nesses due to splints, bruises, sprains, and 
buck shins are usually favorable, requiring 
only a short period for recovery. The more 
serious ones, such as fractures, bowed ten- 
dons, and ruptured suspensory ligaments, 
are often unfavorable, frequently resulting 
in months out of training or possible perma- 
nent disability; in some instances destruc- 
tion is necessary. 

There are general treatments which can 
be used quite satisfactorily in most cases 
of lameness. However, there are some spe- 
cific treatments which can be employed 
with a reasonable amount of success. These 
are: Use of various packs or poultices; 
casts, blistering, firing, or both; diathermy 
treatments and, as a last resort, neurec- 
tomy. Rest is one of the most valuable 
aids to the treatment of lameness. 


Reference 
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Show Horses and Horse Shows 
The annual report of the American Horse 


Show Association indicates that the inter- 
est in fine horses is not declining. The 
membership of the Association is 834 for 
1939 and 820 for 1938. The numbers of 
horses recorded were 5,051 in 1938, 6,616 
in 1939 and 6,762 for 1940. 

Although these numbers seem small for 
a large country, the members represent 
a cadre of the higher bracket of society 
which shows horses for sport only, and sub- 
jects itself voluntarily to a rigid set of 
regulations with which all gracefully com- 
ply. There is nothing cleaner or finer in 
American life than show horses and horse 
shows. No wonder crowds flock to see them. 
They represent something money can’t buy. 


The first pathogenic trypanosoma was 
discovered by Bruce in Africa in 1894. 
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Ames, lowa 


anadeameis literally means “without sensa- anesthetic drug needed; 3) it lessens the cl 


| aa 3 > & = It is divided clinically into two fear and struggling of the beginning of the 7 
¢lasses——general and local. first stage of anesthesia and probably re- 
ee 5 ae In general anesthesia the entire body is duces the excitement of the second stave. te 
vik and consciousness is obliter- hig is particularly important with chloro- 
ee of ated. For surgical purposes it may be ob- form anesthesia, as the more prolonged the 
oo lie 2 _ tained in four ways: 1) By inhalation of excitement, the greater is the quantity of 
volatile drugs; 2) by injection of drugs adrenin in the blood stream, which in- 
the blood stream; creases the danger of cardiac failure. 
et 2 OE erage into the digestive tract; and 4) Chloral hydrate is used most commonly ; 
“y by injection of drugs intraperitoneally. ic 
| as a basal narcotic in large animals. It 
1. Inhalation Anesthesia should be dissolved in about 1.9 liters (2 
ist ° , a There are many drugs that will produce ts.) of warm water and given with a 
anesthesia when inhaled in sufficient stomach tube. Sometimes the crystals are 
a8 Hid 3 See but chloroform is the only one at placed in a capsule and given by hand or 
> aes. present of enough importance in large ani- balling gun, but this method has the possi- 
mir A mals to warrant discussion. It should be bility of producing a severe stomatitis if 
- % ig obtained from a reliable source, of anes- the capsule should break in the mouth. The 
thei grade, in quarter-pound bot- dose depends upon a number of factors, 
a i> sf = ve tles. It should be stored in a cool, dark such as the age of the animal, the size, the h 
a a4 ag place, and the remainder of a partly used vigor, the disposition, and whether the di- PY 
me ae bottle should not be used for anesthesia. gestive tract is full or empty. As a general bt 
ait 4 _ According to Sollmann,' there is little dan- rule, 15 Gm. (0.5 02.) to 227 kg. (500 lbs.) 
ek ger from impurities in, or decomposition of, of body weight is a satisfactory dose. This 


chloroform, but the hazards of general an- May be increased by 50 per cent if neces- 
esthesia are great — at the best with- sary. With the smaller dosage most horses 
out adding to them in any way, however Will remain standing, but with the in- re 
slight. creased dosage many will show incoérdina- th 


2 . = Starving or dieting of the patient for tion and may go down of their own accord. 
mie any length of time before a general anes- The animal should remain quiet and undis- 
ibe thesia is not desirable unless the operation turbed for 20 to 30 minutes after receiving 
Med i: to be performed demands an empty diges- the chloral hydrate. 
5 ie oe tive tract. It is well to withhold the feed Guedel,? in his book Inhalation Anes- 
: ay); i for the meal immediately preceding the thesia, gives the following diagram to illus- 
| : ee anesthesia, but more than this is un- trate the stages of general anesthesia: br 
ae Preliminary to any anesthesia, and espe- {st stage Analgesia sta 
cially to general anesthesia, administration stage Delirium bit 
a ti 3rd stage { Ist plane 
rf Bid 23, _ of a basal narcotic is advisable for the Surgical 9nd plane 
following reasons: 1) It makes casting or Anesthesia) 3rd plane 
any restraint eas ss rerous 
st and less dangerous to 4th stage Cardiac and respiratory failur: 
«ees the animal; 2) it reduces the amount of 
im *From the department of surgery, Division of TECHNIC OF CHLOROFORM ANESTHESIA 
3 Veterinary Medicine, Iowa State College. Presented 
; before the Section on General Practice at the 76th Preceding any general anesthesia, a thor- ( 
annual meeting of the A.V.M.A., Memphis, Tenn., 
i August 28 to September 1, 1939. ough physical examination of the subject fac 
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should be made. This is especially required 
if chloroform anesthesia is used. The fol- 
lowing conditions increase its hazards, and 
in some cases contraindicate its use: 1) 
Obesity; 2) septic infections; 3) old age; 
4) heavy parasitic infestation; 5) febrile 
conditions; 6) recent severe hemorrhage; 
7) cardiac weakness or irregularity; 8) 
respiratory infections, or recent exposure 
to them——horses which have lately been in 
sales barns are poor risks even though 
they may show no symptoms; and 9) pre- 
vious general anesthesia within’ three 
months. 

In Europe the use of a chloroform muzzle 
is common but it is seldom seen in Amer- 
ica. No doubt it is a convenience but it is 
an extra piece of equipment that must be 
purchased and carried around. By it chloro- 
form anesthesia can be started with the 
animal in a standing position. However, 
this procedure may allow the patient to be- 
come unmanageable in the excitement stage. 
The technic to be described is not the only 
one that can be used but it has proved satis- 
factory in a fairly large series of anes- 
thesias. It is based upon the method 
described by Bemis, Guard and Covault* 
but has been modified in some particulars. 
Because among large animals the horse is 
anesthetized most frequently, the technic 
will be described for that species. 

The horse is cast and restrained in a 
recumbent position. Care should be taken 
that the restraint is as comfortable as pos- 
sible. It is especially important that the 
air way is not obstructed by pressure of 
restraining ropes upon the trachea or nos- 
trils and that the respiratory expansion of 
the thorax is interfered with as little as 
possible. Many horses develop mouth 
breathing during the administration of 
chloroform, which prolongs the excitement 
stage of anesthesia and requires an exor- 
bitant amount of chloroform. It can be 
prevented almost entirely through forcibly 
holding the mouth shut by buckling a strap 
around the nose, just back of the nostrils. 
This strap may have snaps attached to it 
which fasten to the halter and prevent it 
from slipping too far forward and interfer- 
ng with the air way. An equally satis- 
factory method is to wrap a piece of sash 
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cord tightly around the nose for two turns, 
tying it securely with a square knot. A 
cotton plug is next inserted into the lower 
nostril, so that no air can enter. 


both inside and outside, to prevent irrita- 
tion from the chloroform. 

A heavy turkish towel is wrapped around 
the nose to form a mask. This is held 
tightly in order that no air can pass under- 
neath the towel at its upper edge. On 
observation, the part of the towel over the 
upper nostril will be seen to rise and fall 
as the horse inhales and exhales. The 
opened bottle of chloroform is held with the 
forefinger over the opening so as to control 
the amount of chloroform that passes out, 
and 4 or 5 drops are placed upon the towel 
over the nostril just as an inhalation begins. 
This is repeated at the beginning of each 
inhalation. 


After the chloroform has been applied 
for two or three inhalations, some prelimi- — 
nary struggling may take place, due to the | 


odor of the chloroform and the feeling of 
suffocation it produces. This usually passes 
quickly as the first stage of anesthesia is 
entered. In a few minutes the second stage 
is reached, indicated by violent struggling. 
Some authors have recommended that less 


chloroform be given at this stage, but our — 


experience has indicated that it is best to 
continue its administration as before in 
order to bring the patient through the sec- 
ond stage and to the third stage as quickly 
as possible. 

At the beginning of the second stage the 
pupil of the eye will dilate markedly, and 
rapid blinking of the eyelid is common. The 
pulse will be increased in rate and is full 
and hard. The respiration is increased in 
frequency and volume and sometimes is 
quite violent. Towards the end of the sec- 
ond stage the respiration may suddenly 
cease for a short period. This is due to 
two factors, according to Beecher.’ First, 
the threshold of the respiratory center or 
centers is raised, thus requiring a greater 
amount of carbon dioxide in the blood to 
stimulate it. Second, the rapid and deep 
breathing has saturated the blood with oxy- 
gen and reduced the carbon dioxide almost 
to the point of acapnia. Breathing will be 


Vaseline 
is applied liberally to the upper nostril, | 


+ 


An: 
i 
e, 3 
€ . 
é 
y = 
| 
14 
7 
Bigs 
of 
3) 
: 
2 
i 
H 
= 
cs 
| 
> 
<_< 
ay 


> 


a 


. 


~ 


ae 


As 


* 


212 GEORGE R. FOWLER 


suspended until the carbon dioxide concen- 
tration in the blood is raised sufficiently to 
stimulate the respiratory center. This lack 
of respiration should cause no worry if not 
continued too long and if the pulse shows 
no sign of weakness. Care should be taken 
to discontinue the administration of chloro- 
form during the cessation of breathing, or 
a heavy concentration of chloroform vapor 
will be drawn into the lungs with the first 
respiration, which is usually very deep and 
full, and might produce cardiac collapse. 

As the second stage nears its end, strug- 
gling ceases and the animal becomes quiet. 
The pupil contracts to normal, or even a 
trifle smaller. Respiration is even and reg- 
ular and the pulse becomes slower and 
smaller. The eylids close and the horse 
frequently assumes an appearance resem- 
bling deep slumber. Sometimes this is mis- 
taken for anesthesia, but the pain sensation 
is still present. At this time nystagmus or 
spasmodic rolling of the eyeball begins, and 
continues into the first plane of the third 
stage. The palpebral reflex, which is a 
blinking of the eyelid when its border is 
touched, is present but frequently is weak- 
ened. 

The first plane of the third stage, or be- 
ginning surgical anesthesia, is indicated by 
abolition of the palpebral reflex, slowing of 
nystagmus until only a slow roll of the eye- 
ball is noticed, and marked reduction of 
the corneal reflex. Although in the human 
and some species of the lower animals the 
corneal reflex is obliterated in the first 
plane of the third stage, in the horse this 
does not completely disappear until the be- 
ginning of the third plane, when anesthesia 
is profound. 

The first plane of the third stage can be 
used for minor or quick operations where 
the pain stimulus is not great. It is neces- 
sary to use care that the anesthesia is not 
lightened until it ascends into the second 
stage, and struggling begins. For most 
operations the second plane of the third 
stage is most desirable. It is profound 
enough to abolish pain sensations com- 
pletely and yet not deep enough to run the 
risk of descending into the fourth stage of 
cardiac and respiratory collapse. 

The second plane is indicated by cessa- 
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tion of nystagmus. The corneal reflex js 
very weak in the horse, or may be obliter- 
ated just before the third plane is reached 
Respiration is slow and regular, but ther 
is no sign of intercostal paralysis; thus, the 
thorax is still active. The pulse is smalle; 
but strong and regular. 

In the third plane the corneal reflex js 
completely abolished and intercostal paral, 
sis has set in. The breathing is still reg 
ular but completely abdominal, and it may 
be quite shallow. The pulse is weaker but 
should be well perceptible. Muscular relax- 
ation is complete and the tone of the ana 
and bladder sphincters is frequently r 
laxed. This plane is as profound as anes 
thesia should go, as it merges almost 
imperceptibly into the fourth plane of 
beginning respiratory and cardiac collaps¢ 
The fourth plane is indicated by increasing 
slowness and shallowness of respiration, in- 
creasing rate and decreasing force of the 
pulse, and frequently by a dilatation of th 
pupil. These are all danger signals and 
show that the danger point is reached. 

The fourth stage is cardiac and respira- 
tory failure. Under chloroform anesthesia 
the heart is usually the first to fail. The 
pulse suddenly ceases, then the respiratio1 
stops after a few jerky, gasping inhala- 
tions, and death occurs. 

The anesthetist should use every care t 
keep the patient under as even an anesthesia 
as possible. One of the principal causes of 
disaster is to allow the subject to come out 
partially from the anesthesia by reducing 
the amount of chloroform given, and then 
suddenly increasing the dosage. The anes- 
thetist should give his attention strictly t 
the anesthesia and pay little attention to 
the operation. 

Another cause of disaster is beginning 
the operation before the patient is in the 
third stage. As already stated, at the last 
of the second stage a state of hypnosis is 
commonly seen and a sudden painful stimu- 
lus at this time may precipitate ventricula! 
fibrillation, which is usually fatal. 

As soon as the major part of the surgery 
is over, and only closure of the skin wound 
is left to be performed, the administratio! 
of the chloroform should cease but the 
towel should still be left in plaee. As the 
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surgery is completed, the towel should be 
removed and the cotton plug taken out of 
the lower nostril. All restraining devices 
should be released and the animal placed in 
a comfortable position. At this time the 
body temperature is considerably reduced. 
Hence, the horse should be protected with 
4 blanket unless the weather is warm. 

Recovery usually takes place in about 30 
minutes. The animal should be placed in 
a well-bedded box stall as soon as possible. 
Almost invariably, the horse tries to eat at 
once, but this should be prevented because 
the swallowing reflex is still depressed and 
mechanical pneumonia might follow. The 
animal should not be fed or watered for 
four or five hours. 

During a chloroform anesthesia the anes- 
thetist should watch the pulse, the respira- 
tion and the eye. 

The pulse is the only means by which the 
anesthetist in veterinary surgery can keep 
informed of the condition of the blood 
circulatory system. In the human subject 
under general anesthesia, in addition to the 
pulse the blood pressure can be determined 
and the skin color observed, and a direct 
examination of the heart sounds can be 
made with the stethoscope. There is at 
present no practical means of determining 
the blood pressure in large animals, the 
pigment of the skin prevents observation 
of color changes, and stethoscopic examina- 
tion of the heart is usually not satisfactory. 
Therefore, the pulse is the sole guide. 

Chloroform anesthesia is especially prone 
to cause failure of the heart. This it does 
in three ways: First, by causing direct de- 
pression or paralysis of the heart muscle; 
second, by production of anoxia, or lack of 
oxygen, which is especially damaging to the 
heart muscle; and, third, by causing ven- 
tricular fibrillation. 

Cardiac Depression.—There is always 
some depression of the heart muscle, but 
this can be kept to the minimum by an 
even administration of chloroform in 
amounts just sufficient to carry the anes- 
thesia to the depth desired, and holding it 
there steadily and evenly. In observing a 
number of anesthetists, one will notice that 
some use a much greater amount of chloro- 
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form than others. This is usually due to 
irregular administration. Beecher‘ states 
that there is always some damage to the 
heart muscle in chloroform anesthesia, 
which is one reason for allowing at least 
a three-month interval before an animal is 
subjected to a second chloroform anesthesia. 
Pushing the anesthesia too rapidly at the 
beginning is another cause of cardiac de- 
pression and may result in complete para- 
lysis of the heart muscle. Continuing the 
anesthesia for too long a time will also 
produce it. 

Cardiac depression is 
steadily weakening pulse. The rate usually 
increases but the force of the beat is 
greatly reduced. This is always a danger 
signal. Sometimes the pulse becomes irreg- 
ular and, in extreme cases, may fail en- 
tirely, indicating complete cardiac failure. 
This last is more common with ventricular 
fibrillation. 

With a weakening pulse, the rate of ad- 
ministration of chloroform should be les- 
sened or even ceased entirely. If necessary, 
the towel should be removed and the horse 
allowed a few inhalations of air. In some 
cases it may be necessary to abandon the 
operation and remove all restraint. Heart 
stimulants, such as strychnine, are worth- 
less and may even be harmful. The best 
treatment for cardiac depression is preven- 
tion. 

Cardiac Anoxia.—This is usually brought 
about by falling blood pressure, which re- 
duces the rate of circulation of the blood 
until the heart muscle suffers from lack of 
oxygen. It is frequently produced by se- | 
vere hemorrhage. The pulse becomes fast 
and weak and may flutter. This condition 
is difficult to distinguish from cardiac 
depression when blood pressure readings 
are not available, but it is more likely _ 
make its appearance in the later stages of — 
anesthesia. Cardiac depression encourages 
cardiac anoxia; thus, the two may —- 
practically together. 

The only course is to remove all anes- 
thesia and restraint and allow free breath- | 
ing. If the heart can receive oxygen before | 
it has ceased to beat, it will recover, but 
heart stimulants of - kind are useless, 
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reflex fibrillation 


served during chloroform anesthesia. 
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Artificial respiration is of little value be- 
cause this is not a respiratory collapse and, 
usually, the breathing continues for a short 
interval after the heart has ceased to beat. 
If the anoxia is caused by hemorrhage, 
prompt blood transfusion is helpful. 
Ventricular Fibrillation._—This is a con- 
dition in which the muscle fibers of the 
ventricles beat independently and no blood 
is pumped into the circulation. It is par- 
ticularly liable to occur in chloroform anes- 
thesia and, according to Beecher,! probably 
occurs momentarily quite frequently, but 
for so short an interval that it is unnoticed. 
Ventricular fibrillation is indicated by sud- 
den and comptete cessation of the pulse. It 
usually is not preceded by a weakness of 
the pulse and may occur in any stage of 
the anesthesia. Two factors. especially 
encourage it. The first is fear and excite- 
ment in the period of restraint before the 
anesthesia, and in the second stage or stage 
of excitement. This is one reason why a basal 
narcotic is recommended, for this reduces 
the fear and excitement in both periods. 
Fear and excitement result in the pouring 
into the blood stream of large quantities of 
adrenin and, according to Guedel,? this is 
of the ventricles. 
Beginning the operation before anesthesia 
is complete, or allowing the patient to 
emerge from the anesthesia during the op- 
eration to a point where pain is suddenly 
felt, is the second factor. This produces 
and the heart beat 
ceases. Many times the heart recovers and 
once more resumes its orderly functioning. 
If it does not, there is little that can be 
done. Again, the best treatment is preven- 
tion. Fear and excitement should be re- 
duced to a minimum. One should be certain 


be kept in a sufficiently low plane as long 


as the operation is in progress. 


The respiration should be carefully ob- 
Pri- 


; _ but the respiration can give the anesthetist 


considerable information as to the course 
_ of the anesthesia. 


The temporary cessation of breathing 


which sometimes occurs in the second stag; 
has already been mentioned. After the third 


stage has been reached, the respiratio; 
should be even and regular and not t 
shallow. Shallow abdominal breathing 


an indication that the lower third plane of 


the third stage is present, and the quantit) 
of chloroform to be given should be car 
fully determined. A quite common respir: 
tory irregularity is jerky breathing, whic 
follows the ending of the second stage. Fr 
quentiy this ceases as anesthesia deepens 
but sometimes it persists through the entire: 
anesthetic period. Its cause is not know 
and it is not serious if the pulse is norma 
Jerky breathing is a signal to proceed wit! 
caution, to look out for an obstructed ai 
way. 

Stertorous or noisy breathing is usually 
caused by an obstructed air way. Pressure 
of ropes upon the nostrils or the trachea 
and excessive bending of the head upor 
the neck will produce it. Snoring is a 
vibration of the soft palate and indicates 
mouth breathing. 

A peculiar form of respiratory irregu 
larity is frequently seen in the recovery 
stage of chloroform anesthesia. The hors 
will suddenly cease breathing, sometimes 
for an alarming period. Then, breathing 
will suddenly begin with a very deep in- 
spiration, each succeeding inspiration being 
shallower and shallower until once more 
breathing ceases. This cycle may be re- 
peated several times before the respiration 
becomes normal. The pulse usually remains 
even and regular but sometimes begins to 
weaken during the last of the breath-hold- 
ing period. Only once has the writer 
known this to become serious, and in that 
case the pulse became so weak that artificial 
respiration was used for 40 minutes before 
normal breathing was restored. The cause 
is the raising of the threshold of the respir- 
atory center to carbon dioxide by the de- 
pressing effects of chloroform. The breath- 
ing ceases until the abnormally high amount 
of carbon dioxide necessary to cause res- 
piratory action can accumulate in the blood. 
As breathing resumes, the carbon dioxide 
level falls, breathing becomes shallower and, 
finally, ceases again. This continues until 


— 
| 
— 
“ 
wl 
one 
#3 
vh 
ft 
fing 
oye US 
eas 
sno 
the 
ret that the patient is anesthetized adequately 
es before surgical intervention and it should 
— 
) 


es 


ry 1940 


the effects of the chloroform on the respira- 
tory center have passed away. 

The eye is an important indicator in 
chloroform anesthesia. The pupil of the 
iris dilates widely during the second stage. 
This is reflex and is due to fright. As the 
third stage is reached, the pupil should con- 
tract to normal and remain thus for the 
remainder of the anesthesia. Any sudden 
dilatation after the third stage is reached 
indicates that the rate of administration of 
chloroform has not been sufficient, with the 
result that the horse has returned to the 
second stage, or that too much chloroform 
has been given, with the result that collapse 
threatens. This dilatation is due to paraly- 
sis of the iris muscle and may indicate the 
veginning of anoxia, according to Beecher.* 
If the dilatation is due to emergence into 
the second plane of anesthesia, struggling 
will begin and slightly more chloroform 
should be given. Beware of too great an 
increase at once, or fatal depression of the 
heart muscle may result. If the dilatation 
is due to too much chloroform, ease up at 
nce or anoxia may follow. 

The palpebral reflex, or blinking of the 
eyelid when the margin is touched, is a 
iseful indication of the degree of anes- 
thesia. Its presence indicates that the 
animal is still in the second stage, that 
surgical anesthesia is not yet reached. 

The corneal reflex, or blinking of the lid 
vhen the cornea is touched, is also of much 
alue. This reflex should not be tested too 
ften, and then only with a well-moistened 
finger touched to the cornea as lightly as 
ossible, for the cornea is delicate and 
injured. Its complete obliteration 
shows that the patient is in profound anes- 
thesia, in the last of the second plane or 
possibly well in the third plane of the third 
stage. According to Wright,® the corneal 
eflex is only completely obliterated near 
the point of bulbar paralysis. Our own 
xperience does not substantiate this view 
entirely but we agree that the limit of 
safety is very near and the anesthetist 
should proceed with caution. 

Nystagmus, or spasmodic rolling of the 
re, is one of the best indications of the 
pth of anesthesia. Tf present in marked 
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degree, it indicates that the anesthesia is not 
in the surgical stage. When it slows down 
to a slow roll, it shows that the first plane — 
of the third stage is reached. For most 
surgery we like to bring the anesthesia to 
the depth where a slow roll of the eyeball 
is noticed every 10 or 15 seconds. This in- 
dicates that the second plane of the third 
stage is at hand and, if necessary, a slight 
increase in the rate of administration of 
the chloroform will carry the anesthesia 
well into the second plane. 

The total amount of chloroform used in 
an anesthesia depends upon a number of 
factors. For the average draft horse, two 
120-cec. (4-0z.) bottles will be enough for 
almost any operation. Three bottles should 
be the maximum, although exceptionally we 
have used part of a fourth bottle for very 
large horses without serious difficulty. 


CHLOROFORM ANESTHESIA IN THE BOVINE 


The bovine is not as good a subject for 
chloroform anesthesia as the equine animal. 
While young, vigorous cattle may be safely 
anesthetized with it, its dangers are con- 
siderably more marked than with the horse. 
Adult bulls, especially of beef breeds, are 
very poor anesthetic risks with any form of 


general anesthesia. It is advisable to 
operate upon them only with local anes- 
thesia. This is true, to a slightly less 


degree, with cows, especially if they are 
fat. Even the use of chloral hydrate as a 
basal narcotic is somewhat risky with the 
large bull. 

In swine, chloroform anesthesia causes a 


high mortality. 


LATE EFFECTS OF CHLOROFORM 


. . 
if its use has 
may produce se- 


Chloroform, especially 
lasted over 30 minutes, 
rious after effects. There is always more 
or less degeneration of the liver, heart 
muscle, and kidneys. For this reason ani- 
mals should be allowed an adequate period 
of convalescence following a chloroform 
anesthesia so that they may recover fully 
from its effects. Also, a second chloroform 
anesthesia should not be administered until 
at least three months have elapsed. 

The advantages of chloroform anesthesia 


are: 1) - may be given to he required 
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depth of anesthesia and maintained there 
for any reasonable length of time; 2) ad- 
ministration can be stopped at any time; 
and 3) recovery is comparatively rapid, the 
animal usually being on its feet in 30 
minutes. 

The disadvantages of chloroform anes- 
thesia are: 1) It requires a skilled anes- 
thetist (not often available in veterinary 
surgery) during the entire period of ad- 
ministration; 2) it predisposes to respira- 
tory infections; and 3) there should be a 
long period of convalescence. 

If the services of a skilled anesthetist can 
be obtained and there has been no exposure 
to respiratory diseases, chloroform is the 
most convenient and possibly the safest 
method for general anesthesia in the horse. 


2. General Anesthesia by Intravenous 
Injection 

Chloral hydrate and nembutal are the 
only drugs that have been commonly used 
in general anesthesia by intravenous injec- 
tion. Cannabis was used to some extent 
in the past but it did not become popular 
because of its many unfavorable features. 
Today, its use is so hedged about with fed- 
eral regulations that it need not be con- 
sidered. 

Chloral hydrate is the drug most fre- 
quently used to produce anesthesia intra- 
venously in large animals. Its popularity 
is increasing steadily, both in America and 
Europe. 

A 7 per cent solution is generally recom- 
mended, but for some time we have been 
using a concentration of 60 Gm. to 480 cc. 
(2 oz. to a pint), which is a 12.5 per cent 
solution. We have found this to be more 
convenient, since there is less solution to 
inject. Although chloral hydrate solution 
is supposed to be stable, we have followed 
the practice of mixing fresh solutions for 
each anesthesia. We keep on hand several 
pint bottles filled with sterile water, and add 
the chloral a few minutes before using. 
This takes only a short time to prepare as 
the crystals are readily soluble. 

The method of intravenous injection to 
be described, while not the only one, is 
quite convenient and foolproof. Three 
articles of equipment are needed: A Sim- 
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plex injection outfit, a 14-gauge hypoderm 
needle 11% in. long, and a tom-cat cathet: 
The Simplex injection outfit consists of 
rubber tube about 30 in. long, at one end 
of which is a rubber cap that fits over thy 
neck of a pint bottle. This cap contains 
flutter valve that admits air as the soluti 
is withdrawn from the bottle. The oth 
end of the rubber tube contains a met 
adapter to which the tom-cat catheter, 
any hypodermic needle, may be attached 
The 14-gauge hypodermic needle should 
rustproof and sharp. One with a large h 
is easier to handle. The tom-cat cathet 
is similar to a hypodermic needle, exce 
that the end is closed and rounded, wit 
two small openings just above the point 
The rounded, closed end prevents its being 
pushed through the wall of the vein a 
thereby making a _ perivenous _injectic 
Because of the escarotic properties 
chloral hydrate a perivenous injection mus 
be avoided, or serious necrosis will result 
The tom-cat catheter should be 17-gaug 
about 6% in. long, and should pass easil 
through the 14-gauge needle. All equip- 


ment should be sterile. = 


The horse should be given a basal na 
cotic of chloral hydrate with the stomac! 
tube as described before, and then cast 
placed upon the operating table. We mucl 
prefer to restrain the animal before t 
intravenous injection. An area over t 
jugular vein, at the junction of its midd 
and upper thirds, is shaved and tincture 
iodine applied. If the spot chosen is t 
near the head, difficulty will be experienc 
in inserting the tom-cat catheter. The cor 
is now removed from the bottle of chlor 
hydrate solution and the rubber cap of t! 
Simplex outfit placed on the neck of tl 
bottle. The bottle is inverted until som 
of the solution runs out of the rubbei 
tube, thus expelling the air from the appa- 
ratus. The jugular vein is raised by 
placing the thumb over it a few inches 
below the shaved area. The 14-gauge needl 
is now inserted into the jugular vein wit! 
a quick thrust. Entrance into the veil 
is indicated by a free flow of blood throug 
the needle. Still keeping the vein raised 
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with the thumb, one inserts the tom-cat 
catheter into the 14-gauge needle and thus 
down into and along the lumen of the vein 
yntil the hub of the catheter is in contact 
lwith the hub of the needle. The thumb 
is then removed from the vein, the adapter 
on the end of the rubber tube inserted in 
the hub of the catheter, and the bottle 
inverted and raised. Then the injection of 
the chloral hydrate solution begins. As the 
lution runs out of the bottle, a stream of 
air bubbles from the flutter valve on the 
rubber cap is seen to pass upward to the 
top of the solution. 

The injection of the chloral should not 
be made too rapidly. The rate of injection 
can be regulated by raising or lowering the 
bottle. It should take about 15 minutes to 
inject a pint of solution. One advantage of 
the tom-cat catheter is that its lumen is 
small enough to slow down the rate of in- 
jection. Too fast an injection may pro- 
duce irritation of the lining of the vein, 
and at times might cause cardiac failure. 
Whenever any foreign substance is intro- 
duced into the blood stream, it should be 
given slowly to allow it to be well diluted 
with blood before coming in contact with 
any part of the blood-vascular system. 

The signs of the various stages of anes- 
thesia are the same as those in chloroform 
anesthesia, but not as marked. There is 
slight struggling as the needle passes 
through the skin, and sometimes when the 
animal feels the first narcotic effects of the 
chloral hydrate, but this is usually much 
less than the struggling of the delirium of 
the second stage with chloroform. The dila- 
tation of the pupil is lessened to the extent 
that it may escape notice. Nystagmus, or 
rolling of the eyeball, is reduced in 
amount, and in some cases is practically 
missing. The pulse increases in rate and 
volume and then slows almost to normal. 
lhe respirations are slow and even, and 
he writer has not observed the jerky 
reathing common with chloroform. The 
iorse sinks into what resembles deep slum- 
er and, then, almost imperceptibly into 
mesthesia. The palpebral reflex becomes 
bliterated and then the corneal reflex is 
veakened. The chloral hydrate solution 


also 


should be given until the corneal reflex is 
almost but not quite obliterated. If one is 
in doubt as to whether anesthesia is pres- 
ent, the skin in the region of the proposed 
operation may be pricked with a sharp 
needle or point of a scalpel. If no pain 
reflex occurs, anesthesia is present. 

When anesthesia is achieved, the tom-cat 
catheter is removed from the vein, and 
then the 14-gauge needle. The state of 
anesthesia will deepen slightly in two or 
three minutes, and then remain constant 
for about 30 minutes. If necessary, the 
needle and the catheter may again be in- 
serted into the vein and additional chloral 
hydrate given, but this is seldom required. 


DOSAGE 


The amount of chloral hydrate needed 
for surgical anesthesia varies considerably. 
We have found that for the average 682-kg. 
(1,500-lb.) draft horse given 60 Gm. (2 
oz.) of chloral hydate by stomach tube as a 
basal narcotic, 720 ec. (1.5 pt.) of solution 
(90 Gm. of chloral hydrate) intravenously 
will be required for an operation such as a 
poll evil. We believe that 960 cc. (1 qt.) of 
the solution, or 120 Gm. (4 oz.) of chloral 
hydrate, should be the maximum, although 
we have given more successfully. If this 
amount is not sufficient, it is safer to 
supplement it with local anesthesia if pos- 
sible, rather than to give more chloral. 

In chloral hydrate anesthesia, a jugular 
pulse is nearly always present. This 
should cause no alarm. Sometimes the jug- 
ular vein will distend until it is almost an 
inch in diameter and feels quite firm to the 
touch. The cause for this we do not know, 
but in the few cases wherein we have seen 
it, the vein returned to normal in a few 
hours and there were no harmful after 
effects. This is not due to the stronger 
solution we are now using, for we have seen 
it with the 7 per cent solution. 

Recovery takes much longer than when 
chloroform is used. The horse is seldom 
on its feet in less than an hour, and some- 
times it is two hours or even more. The 
animal should not be fed or watered for at 
least five hours after the anesthesia. 
Collapse from chloral hydrate is appa- 
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failure. According to Sollmann,' in man 
cardiac failure is assumed to be the cause, 
but the respiration is first depressed until 
it is almost imperceptible. We have seen 
many horses die from chloral hydrate anes- 
thesia in the operative surgery laboratory 
but could never determine whether the res- 
piration or the heart failed first. There 
is not much that can be done in the way of 
treatment. Artificial] respiration might be 
tried, and stimulants, but it is doubtful if 
they would be of any benefit. 

The advantages of chloral hydrate given 
intravenously are as follows: 1) The sur- 
geon does not require a skilled anesthetist. 
He can administer the drug himself until 
anesthesia is produced, and then perform 
the operation. 2) It has no irritating 
effects upon the respiratory system, and 
can be used on animals that have been ex- 
posed to respiratory infections. 

The disadvantages are: 1) It is difficult 
to regulate the depth of anesthesia. 2) 
Once administered the drug can not be 
withdrawn. Elimination is slow, compared 
with chloroform, and if cardiac or respira- 
tory weakness begins, little can be done. 
3) There is a long period of recovery. 

For the practitioner in the field, who 
usually does his surgery without profes- 
sional help, chloral hydrate intravenously is 
probably the most practical form of general 
anesthesia in Equidae. In the bovine it is 
not as successful and has a high percentage 
of fatalities, although it is used to some ex- 
tent. 

For large swine, Hartog® of Germany 
uses chloral hydrate given in the large ear 
vein. He uses 2.3 to 2.7 Gm. in a 20 per 
cent aqueous solution per kg. (2.2 Ibs.) of 
body weight. 

Nembutal, or pentobarbital sodium, is 
one of the barbituric acid derivatives that 
has become well known as a general anes- 
thetic for small animals. We have found 
it very useful in the foal or in the colt up 
to a few months of age. Nembutal is gen- 
erally used in a ready-prepared solution 
containing .0648 Gm. to 1 cc. A convenient 
method for intravenous injection is to 
shave an area over the jugular, apply tinc- 
ture of iodine, raise the vein with the 
thumb, insert the 14-gauge needle into the 
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vein, and then the tom-cat catheter, al! as 
in chloral hydrate intravenous injection. Ap 
ordinary hypodermic syringe is now ised 
and the injection made with it through the 
tom-cat catheter. The amount necessary 
for the foal will be 5 to 25 ec. (.17 to .85 
oz.) up to as much as 75 ce. (2.5 oz.) for 
older colts. It should be given slowly a 

until the signs of anesthesia descrily 

under chloral hydrate appear. We have used 
this method in cases of fractures in th 
young foal with much satisfaction. Thy 
foal is supported by a helper on each sic 
while the injection is being made, and th 
animal goes to sleep without the struggling 
common with other methods, which ofte 
changes a simple fracture into a compou 

one. 

Under nembutal anesthesia the respira- 
tions become slow and shallow and the 
pulse very rapid. Death is due to respir- 
atory failure. Artificial respiration may he 
tried and sometimes is successful if kept 
up long enough. Thus far we have had : 
fatalities with nembutal. Picrotoxin has 
been suggested but we have never used it. 

We have not used nembutal enough with 
adult horses to make any statement, al- 
though what experience we have had has 
not been encouraging. 

The period of recovery from nembutal 
anesthesia is long. In some cases it has 
been several hours before the animal] would 
stand. This might or might not be desir- 
able. The temperature is always lowered; 
therefore, it is well to protect the patient 
from the cold for some time. The after 
effects are not marked. The next day the 
animal appears bright and alert, without 
the depression encountered with othe! 
general anesthetics. 

Nembutal has proved useful in cattle that 
are not too large. Young cattle and me- 
dium-size to small dairy cows tolerate 
nembutal anesthesia very well. The techn 
of administration is the same as in th 
colt—50 to 125 cc. (1.6 to 4.1 oz.) of the 
prepared solution being injected into the 
jugular. Induction of anesthesia is smooth 
but, again, the period of recovery is 4! 
long. It is probably the most succes 
of general anesthetics in smaller cattle. 

The advantages of nembutal are: 
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Smooth induction; 2) small quantity of so- 
jution needed; and 3) little post-anesthetic 
depression. 

The disadvantages are: 1) Quite expen- 
sive; 2) prolonged period of recovery; and 
2) should not be used in the presence of 

spiratory disorders. 


3, General Anesthesia by Drugs Introduced 
into the Digestive Tract 

General anesthesia accomplished — by 
drugs introduced into the digestive tract 
was used at times in the past but at present 
is used but little. Chloral hydrate may be 
given by the mouth to the bovine, but its 
action is irregular. The dose for the aver- 
ave cow is 60 to 90 Gm. (2 to 3 0z.). It is 
more dependable as a basal narcotic, in 30- 
to 60-Gm. (1- to 2-0z.) doses, than as a 
general anesthetic. 

Chloral hydrate has also been used in 
swine, 11.6 Gm. (180 gr.) of chloral hy- 
drate to each 22.7 kg. (50 Ibs.) of body 
weight, dissolved in water and given by a 
stomach tube. This is as satisfactory a 
general anesthesia as there is for the pig, 
but we have found it somewhat unreliable. 
It also has been given per rectum, but is so 
inconvenient and irregular that it can not 
be recommended. 


4. General Anesthesia by Drugs Given 
Intraperitoneally 


When nembutal was first introduced, this 
method of administration was _ recom- 
mended. We tried it extensively on the 
pix but it did not prove satisfactory. 

Hartog® uses chloral hydrate intraperi- 
toneally in swine. He injects .25 to .33 Gm. 
of chloral hydrate in a 5 per cent aqueous 
solution for each kg. (2.2 Ibs.) of body 
weight. He reports no bad after effects 
and a very satisfactory anesthesia which 
lasts about 1144 hours. 


References 

‘Sollmann, T.: Manual of Pharmacology. (W. B 
Saunders Co., Philadelphia, 1936.) 

“juedel, A. E.: Inhalation Anesthesia. (The 


New York, 1937.) 
Guard, W. F., and Covault, C. H.: 


Macmillan Co., 
‘Bemis, H. E., 


Anesthesia, general and local. Jour. A.V.M.A., Ixiv 
(January 1924), n. s. 17 (4), p. 413. 
‘Beecher, H. K.: Physiology of Anesthesia. 


(Oxford University Press, 1938.) 
‘Wright, J. G.: The present status of anaesthe- 
sla. Proc. 13th i 362. 


heutige stand der anaes- 
13th Int. Vet. Cong., i 


Der 
Proc. 


SHartog, J. H.: 
thesie—anwendung. 
(1938), p. 353. 


Fleas (—Siphonaptera) 

There are 800 or more known species of 
fleas in the various parts of the world. In 
the United States the number of species is 
given by Jordan as 131. In England 46 
species have been classified. In a recent 
study of fleas Liu Chi-Ying* compiled an- 
other 70 species for China. 

The part played by this wingless order 
of Arthropoda in the transmission of bu- 


bonic plague from rodents to man has 
stimulated investigations of the flea 
throughout the scientific world. Though 


its full potentiality as a medium of trans- 
mission remains to be determined, facts 
concerning its role in that respect are suf- 
ficient to place the flea among the major 
insect enemies of mankind, along with the 
ticks, the mosquitoes, and the blood-suck- 
ing flies, all of which, thanks to the 
tomologists, are constantly being exposed 
for what they represent in the etiology of 
infectious diseases. In veterinary medi- 
cine, the fleas of the dog, the cat, and the 
domestic fowl can no longer be passed over 
as a minor nuisance that yields to dusting 
powders and insecticide baths. They are 
a group of disease carriers and disease 
makers that should be “tracked to their 
lair” and destroyed when and where pos- 
sible. 


en- 


Although modern pathology is 
compilation of facts and theories drawn 
from entomology, protozodlogy, helmin- 
thology and bacteriology, physiology is its 
true point of departure. 

There are about 36,000 scientific 
nals published throughout the world; 
third of them are printed in English. 


jour- 
one 


The auto is not a “modern” vehicle. It is 
a hangover from the horse and buggy. The 
driver still sits behind the dashboard and 
the power is in front, just where the horse 
used to be. 


*The Philippine Journal of Science, Ixx, Sep 


tember 1939. 
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THE USE of .intravenous medication in the 
treatment of animal diseases has increased 
markedly in the past few years. The ad- 
vantages of medicating animals by this 
- means are largely responsible for its in- 
4 creasing popularity. These advantages are 
briefly as follows: 
1) The introduction of therapeutic agents 
directly into the blood stream results in 
(a more rapid distribution and a quicker 
Sai by the cells throughout the body. 
This is especially important in prussic acid 
in which the difference between 
life and death represents a very short in- 
terval. Also, in the use of antiserum, par- 
ticularly in the treatment of virus diseases, 
it is highly important to have a high con- 
centration of the antiserums in the blood 
stream early in the disease in order to at- 
tain maximum results. This can best be 
obtained by intravenous injection. 

2) By intravenous medication certain 
drugs, such as chloral hydrate or calcium 
chloride, can be given safely, which if ad- 
ministered subcutaneously or intramuscu- 
larly, would result in severe tissue reaction 
with necrosis and abscess formation at the 
point of injection. 

3) An anesthetic which can be intro- 
duced intravenously is especially valuable 
to the practitioner in the field. It eliminates 
the worry often caused the surgeon when 
an inexperienced person administers the 
anesthetic. 

4) We might also list as an advantage 
the psychological effect of intravenous 
medication on the client and, in turn, his 
higher regard for the profession. We have 
found this to be especially true in connec- 
tion with our newer methods of treating 
parturient paresis. The more rapid and 
satisfactory results obtained by intravenous 


*From the veterinary clinic, Ohio State Univer- 
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medication of these cases has done a great 
deal to discourage the dairyman’s handling 
them himself or of employing some empiric. 

There are some disadvantages of intra- 
venous therapy which we should also men- 
tion. Many of the therapeutic agents 
introduced intravenously are quite readily 
eliminated by the excretory system and, 
therefore, exert their influence for a rela- 
tively short time. This may account for 
many of the relapses which occur in the 
treatment of parturient paresis where the 
intravenous injection is not accompanied 
by a sufficient amount of material injected 
subcutaneously. 

Another disadvantage which should be 
mentioned is the danger of shock. While 
this occurs quite rarely, it may prove to be 
embarrassing at times. To avoid shock, the 
materials should be administered slowly 
and a careful check kept on the pulse, res- 


piration and reaction of the animal. - 


EQUIPMENT 
The equipment used determined 
largely by the volume of material to be 


injected. Where small amounts are to be 
used, the ordinary hypodermic syringe and 
needle are the only equipment needed. For 
quantities of materials of 100 cc. (3.3 oz.) 
or more, either a pressure or gravity outfit 
should be used. Any number of different 
types of intravenous equipment are avail- 
able. Some are simple and inexpensive 
while others are quite complex and costly. 
The writer’s preference is the most simple 
type of gravity outfit, which is least apt 
to become damaged and yields most readily 
to careful cleaning and sterilization. With 
the gravity outfit the rate of the injections 
is much more uniform and can be regu- 
lated very simply by raising or lowering 
the bottle of material to be injected. A 
15- to 16-gauge needle, 2 to 3 in. long, shou!d 
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the needle sufficiently into the vein so that 
it will not be easily dislodged should the 
animal struggle during the administration. 
For the injection of some materials, such 
as chloral hydrate or calcium chloride, 
where it is absolutely necessary that none 
of the material escape outside the vein, we 
sometimes use the Shikles intravenous 
needle. This insures our getting the mate- 
rial farther down into the vein and away 
from the site of injection, and is thus an 
added safety precaution. The importance 
of asepsis in intravenous medication can 
not be overemphasized. All of the equip- 
ment should be absolutely clean and sterile 
and the entire technic should be given the 
same precautions as any other surgical pro- 
cedure. 

SITES AND TECHNIC 

In large animals the jugular vein is the 
usual site for intravenous injection. How- 
ever, the subcutaneous abdominal vein may 
be used and is preferred by some practi- 
tioners in the treatment of parturient pa- 
resis. In swine the marginal ear vein is 
the most readily accessible site for this 
purpose. The hair over the site of injec- 
tion should be clipped, the area cleaned and 
a suitable antiseptic applied. The vein is 
then raised by pressure below the point of 
injection and the needle inserted into the 
vein full length. This is to prevent the 
needle from falling out should the animal 
move the head or become restless during 
the administration. The tube connecting 
the bottle to the needle in the vein should 
be filled with fluid before it is inserted in 
the needle. This is done to prevent air 
from being injected into the vein and pos- 
sibly producing air emboli. The impor- 
tance of air emboli in intravenous medica- 
tion may be open to question but it is well 
to take this precaution. 

The rate at which injections should be 
made depends somewhat on the products 
used and the condition of the animal. It is 
always advisable to start the administra- 
tion slowly, possibly 15 to 30 ec. (0.5 to 
1 oz.) per minute, in order to study the 
reaction of the animal, after which the rate 
may be increased if the animal shows no 


unfavorable symptoms. The introduction 
of 500 cc. (1 pt.) should take about ten or 
more minutes. A careful check should be 
kept of the animal’s reaction, pulse and ‘4 
respiration during the entire administra- 
tion. The temperature of the product to 
be injected depends upon the quantity to 
be used. Where a large volume is to be 
injected, the temperature should be reason- 
ably near body temperature. It is not ad- 
visable to inject any product above body 
temperature. The temperature of small x 
quantities, if given slowly, is of little im- 

portance. It is reported by some workers 

that antiserum when chilled is less apt to me 
produce shock than when given at body | 
temperature. 


Therapeutic Agents for Intravenous of 
Medication 

Some of the therapeutic agents used fo. 
intravenous medication and the aie 
for which they are recommended will now [ 
be considered. 

It would seem superfluous to attempt a 
discussion at this time on blood-transfusion 
therapy. This subject was comprehensively 
discussed by R. S. Amadon! at the 75th 
annual meeting of the A.V.M.A. in New 
York (1938). To those who did not have 
an opportunity to hear this paper at the 
meeting or to read it when it appeared in 
the JOURNAL,' this writer assures that a 
careful reading of it now will be time well 
spent. 


CALCIUM SALTS 
i 


The calcium salts, either in the form of — 
calcium gluconate or calcium chloride, are 
perhaps the agents most commonly used for 
intravenous medication, particularly by 
those engaged in dairy-cattle practice. 
These salts were originally brought into 
prominence as a specific treatment for par- 
turient paresis. The use of either the glu- 
conate or chloride is largely a matter of. 
choice. The writer prefers calcium glu- 
conate because it is less apt to cause heart 
block. In addition, the writer always gives 
about one half the dose subcutaneously, 
where it is less readily absorbed. This 
gives a more prolonged action and, as a re- 
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lapses. Calcium chloride must be given 


Res entirely within the vein or severe necrosis 


and in many cases death will follow. Our 


- calcium gluconate is prepared in 20 per cent 
solution, usually 

per cent dextrose. 
~ cow, 500 ce. 
given 
tributed 


in combination with 25 
For the average dairy 
(1 pt.) is given. One half is 
intravenously and the balance dis- 
in three or four places subcu- 
We have had reports from some 


However, in 


of caleium gluconate will produce necrosis 


quite regularly and, therefore, should not 
be used in this manner. In the writer’s 
experience calcium gluconate in combina- 
tion with dextrose is far superior to dex- 
trose alone in the treatment of acetonemia. 
There seems to be a certain amount of in- 
toxication in connection with acetonemia, 
which the calcium salts help to correct, and 
as a result, the recovery is more prompt. 

In severe intoxication, with coma or 
nervous disturbances, associated with en- 
gorgement on grain or forage poisoning, 
we have found calcium gluconate particu- 
larly effective. In some of these nervous 
disorders we have repeated calcium glu- 
conate in 500-cc. doses daily until the ani- 
mal recovered, sometimes for as long as a 
week. 


SODIUM IODIDE 


The intravenous use of sodium iodide in 
the treatment of actinomycosis was an- 
nounced by James Farquharson? at the 
74th annual meeting of the A.V.M.A., held 
at Omaha, Neb. (1937). The dosage which 
he recommended is 15 to 23 Gm. (0.5 to .75 
oz.) for 227-kg. (500-lb.) calves, 30 Gm. 
(1 oz.) for 454-kg. (1,000-lb.) cattle, and 
45 Gm. (1.5 oz.) for 681-kg. (1,500-Ib.) 
cattle. This is dissolved in 480 cc. (1 pt.) 
of distilled water. Farquharson’s work, 


carried on over a four-year period in which 


several hundred cases were successfully 
treated, apparently indicates a marked ai- 
vance in the handling of these difficult cor- 
ditions and a marked improvement over t}e 
use of potassium iodide by the mouth. How- 
ever, it seems appropriate to point out that 
our results with this type of therapy have 
not been successful in a limited number «f 
cases (eight) of actinomycosis that «c- 
curred in central Ohio. Some of our cases 
were given three repeated injections. Gur 
results have been absolutely negative. (. 
H. Case of Akron, Ohio, told us recently 
that 100 per cent of his cases treated with 
sodium iodide have gone to slaughter. It 
is altogether possible that we may be deal- 
ing with a different form of the organism 
or some other biological variation in our 
section which may account for the differ- 
ence in our results. 

An interesting observation made by Case 
is that sodium iodide given intravenously 
is effective in treating ringworm (Tricho- 
phyton spp.), which is quite prevalent in 
young cattle in our section during the win- 
ter months. For this purpose 90 Gm. 
(3 oz.) of sodium iodide is dissolved in 510 
ce. (1 pt.) of distilled water. One hun- 
dred ce. (3.3 oz.) of this solution is a satis- 
factory dose for the average-size mature 
dairy cow. Yearlings and 2-year-olds re- 
ceive 50 cc. and 75 ce. (1.6 and 2.5 oz.), 
respectively. One treatment is usually suffi- 
cient to effect a cure. 

Sodium iodide intravenously is also rec- 
ommended in all other conditions where 
iodides are commonly used. 


SopIUM NITRITE AND SODIUM THIOSULFATE 


According to the work of Hubert Bunyea’ 
of the federal bureau of animal industry, 
a combination of sodium nitrite and 
sodium thiosulfate, given intravenously or 
intraperitoneally, proved to be an effective 
treatment for hydrocyanic acid poisoniny 
of cattle and sheep. This treatment has 
since been used widely by the veterinary 
profession with gratifying results. The 
dosage recommended for sheep is 10 cv. 
(2.5 dr.) of a 10 per cent solution of sodium 
nitrite and 20 to 40 cc. (.66 to 1.3 02.) o! 
a 10 per cent solution of sodium thiosulfat: 


| 
i that following the subcutane- 
ous use of calcium gluconate in cattle, severe 
edema and in some cases necrosis occurred 
Pie at the point of injection. While we usually 
Nigh a FE note a slight swelling which persists for a 
Saco _ few days, we have never seen any ill effects 
from its use subcutaneously. 
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For cattle the dosage is 20 to 30 ce. of a 
10 per cent solution of sodium nitrite and 
100 to 200 ce. (3.3 to 6.6 oz.) of 10 per cent 
solution sodium thiosulfate. To be effec- 
tive the treatment must be administered 


early in these 


Dextrose as a therapeutic agent has 
many uses in veterinary practice. Basically 
it is a food representing the end product of 
carbohydrate digestion. Given intraven- 
ously it can be readily assimilated and used 
as a nutriment by animals which can not 
or will not take food by the mouth. It can 
be given in either distilled water or normal 
saline solution. In normal saline solution 
its elimination from the body is less rapid 
and, thus, has a more prolonged action. 
Dextrose intravenously is used widely in 
the treatment of acetonemia. It is also 
used to combat shock. In 50 per cent solu- 
tions it acts as a splendid diuretic. In 10 
per cent solutions in normal saline it is 
valuable in supplying nutrition and prevent- 
ing dehydration. Its most specific use is 
in the treatment of acetonemia, either alone 
or in combination with calcium gluconate. 


ARSENICALS 


The arsenicals most commonly used intra- 
venously are sodium cacodylate and neo- 
arsphenamine. Both are recommended in 
the treatment of equine influenza and pneu- 
monia. Sodium cacodylate in 3- to 6-Gm. 
(45- to 90-gr.) doses, repeated at 24-hour 
intervals, is our treatmént of choice for 
equine influenza. To be most effective the 
injections must be given in the early stages 
of the disease. The cost of neoarsphena- 
mine is greater than sodium cacodylate and 
for this reason is not used as widely. 

Neoarsphenamine is also used by many 
veterinarians in 3- to 4.5-Gm. (.75 to 1.1 
dr.) doses in the treatment of periodic 


ophthalmia. Its value in these cases is 
questionable. 
FORMALIN 

Amadon! mentions the value of blood 


transfusions in the treatment of purpura 
he a We first heard of the use 


of formalin intravenously for this condition 
from Harry Fulstow, a practitioner of Nor- 
walk, Ohio. He recommended 8 cc. (2 dr.) 
of formalin in 40 ce. (1.3 oz.) of distilled 
water, to be repeated daily until the swell- 
ings subside. The dosage that we use for 
a mature horse is 15 cc. (0.5 oz.) of forma- 
lin in sufficient distilled water to fill a 
40-ce. syringe. This is administered very 
slowly and may be repeated on the second 
day if necessary. It has proved to be safe 
and effective. Following the injection the 
animal may show rather marked lacrima- 
tion but we have never seen any evidence 
of shock. 


SODIUM BICARBONATE 

Sodium bicarbonate as an alkalizing 
agent in the treatment of influenza-type 
diseases is used to some extent in veterinary 
medicine. It is particularly recommended 
in the treatment of shipping fever in cattle. 
Its use in the treatment of shipping fever 
was discussed in a paper presented by R. 
W. Hixson,’ of Falls City, Neb., at the 
Atlanta, Ga., meeting of the A.V.M.A. 
(1932). The dosage recommended is 1.5 
to 2 liters (3 to 4 pts.) of an 8 per cent 
solution of Na,CO, given intravenously. 
Pure distilled water should be used for the 
solution and it must not be heated. Hix- 
son’s work, which covered several thousand 
cases, showed a marked decrease in mor- 
tality with this line of treatment. We have 
used this treatment in a limited way and 


have found it to be quite satisfactory. Pe 


SODIUM BENZOATE 


An abstract appeared in The Veterinary 
Record of October 1938 on the successful 
use of sodium benzoate in the treatment 
of laryngo-bronchotracheitis, bronchopneu- 
monia, pneumonia and parasitic pneumonia 
of cattle. In catarrhal affections of the 
horse and cow 20 to 25 Gm. (5 to 6 dr.) 
of sodium benzoate dissolved in 250 ce. 
(8.3 oz.) of distilled water is given intra- 
venously. For pneumonia the dosage is 30 
to 40 Gm. (1 to 1.3 oz.) in 250 ce. of dis- 
tilled water, and for purulent or gangren- 
ous lung conditions, 50 to 100 Gm. (1.6 to 
3.3 02.) re in 1 liter (1,05 qts.) of 
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Sulfanilamide in Ocular Infections 


W. G. Mendel determined the concentra- 
tion of sulfanilamide in the aqueous and 
vitreous humors after oral administration 
and after subconjunctival injections (Arc/)- 
ives of Ophthalmology, September 1939). 
The amount absorbed from the injections 
was small, whereas after oral use, the con- 
centration rose rapidly to 1.5 to 3.2 mg. 
per 100 ce. (3.3 oz.). The therapeutic 
value of the drug in the treatment of ocular 
infections may be estimated from the char- 
acter of the invading agents and the known 
facts about sulfanilamide in combating 
them. In any event, in the treatment of 
the eye diseases of animals of unknown 
cause, sulfamotherapy seems worthy of a 


trial. 


Diphtheria and Tetanus Toxoids 
Ramon and his coworkers at the Pasteur 
Institute have found that combining diph- 
theria and tetanus toxoids (in children) 
gives more permanent results than if the 
two are given separately. The object, of 
course, is to provide protection against two 
serious diseases at one time and, in the 
case of tetanus, to protect against exposures 
thought too slight to warrant medical at- 
tention. The principle of the protection 
induced by these products is that the) 
establish a basic immunity which can be 
stepped up with an additional dose at any 
time an emergency arises and produce a 
sufficient amount of antitoxic protection 
promptly. A more generous use of tetanus 


distilled water and administered in three 
equal doses per day. These dosages can be 
repeated daily, depending upon the response 
of the patient. The author reported a dis- 
tinct reaction two to six minutes after in- 
jection, with the patient showing excite- 
ment, snorting, coughing and exaggerated 
respiratory movements and urination. 


ANESTHETICS 


Chloral hydrate is the anesthetic most 
commonly used intravenously in large ani- 
mal practice. It should be used in 7 to 10 
per cent solution and administered slowly. 
The dosage is somewhat variable and must 
be governed by the reaction of the animal. 
Thirty to 60 Gm. (1 to 2 oz.) is usually 
sufficient for the average-size horse or 
cow. Care must be exercised to place all 
of the material inside the vein to avoid 
tissue necrosis at the point of injection. 
Chloral narcosis is particularly valuable to 
the practitioner who must perform surgery 
without the aid of an experienced anesthet- 
ist. The period of complete anesthesia is 
approximately one hour, with complete re- 
covery within another hour or two. In old 
or debilitated horses chloral intravenously 
is contraindicated. 

Nembutal is used in large animals to 
some extent. However, the cost of the 
material makes it rather prohibitive. The 
amount used is variable and must be deter- 
mined by the animal’s response. We have 
found that 100 to 150 ce. (3.3 to 5 oz.) of a 
1 per cent solution will produce narcosis in 


the average-size horse. Smaller doses are 
sometimes used for their sedative action in 


toxoid in animals would give the veter- 
inarian the same advantage. Two doses of 


alum-precipitated tetanus toxoid are re- 
quired, however, to accomplish the purpose, 
according to the facts now of record. 

The horses now being purchased in the 
United States for the French army ar 
given that protection before being shipped. 


post-operative treatment, and in the treat- 
ment of tetanus. 
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The physiological background 
Jour, A.V.M.A., xciv (1939), 


The first scientific article on microbic 
life was published in 1872. It was entitled 
“Bacteria, the Smallest Living Things,” ani 
the author was Cohn, who is credited a: 
being the first to start systematic researc! 
on microérganisms (1851). 
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COCCIDIA were first observed by Fink 
(1854) in the intestinal wall of cats and 
by Virchow (1860) in dogs. Both workers 
failed to recognize these bodies as parasitic 
organisms. Since then, a number of in- 
vestigators have reported the occurrence of 
three coccidial species of the genus Isospora 
in the intestinal tract of the dog and the 
cat. 
Rivolta Railliet and Lucet 
and Leuckhart 
smallest of the 


(1874-78), 
(1888-91), Stiles (1891) 
(1860-79) described the 
genus, Isospora bigemina (Stiles 1891); 
Grassi (1879-83), Wasielewski (1904), 
Hall and Wigdor (1918), Reichenow 
(1921), and Noeller (1921) described the 
intermediate form, J. rivolta (Grassi) ; 
while the largest species, J. felis (Wenyon 
1923), was noted by Wasielewski and Swel- 
lengrebel (1914), Wenyon and O’Connor 
(1917), Dobell (1919), Hall and Wigdor! 
(1918), and Marotel (1922). 

Wenyon (1926) furnished an excellent 
review of the literature up to that date 
which seemed to indicate strongly that dogs 
harbor at least three coccidial species of 
Isospora. At least two of these species, /. 
rivolta and J. felis, are cross infective for 
cats and dogs, as was shown by Andrews 
(1927) and again by Lee (1934). 

The genus Eimeria was reported in carni- 
vora only in a few instances. Chierichi 

1908) found, in the bile of a cat, oécysts 
which contained four sporocysts. Each of 
the sporocysts developed into two sporo- 
zoites. Brown and Stammer (1922) in 
London, and Wenyon (1923) in London, 
described Himeria canis in three dogs. 
Nieschulz (1924) found E. felina in a cat 
in Holland. Skidmore and McGrath? 
(1933) observed the organism for the first 
time in America. It occurred in a dog. 

*From the department of physiology, Colorado 
“tate College. Presented before the Section on Re- 


search at the 76th annual meeting of the A.V.M.A., 
Memphis, Tenn., August 28 to 1, 1939. 


By F. X. GASSNER, D.V.M. 
Fort Collins, Colo. 


Honess* (1936) reported the identification 
of E. canis in a fecal sample sent to him by 


Lee. 

Wenyon! (1926) and Becker® (1934) give 
concise reviews on the species of coccidia 
affecting dogs and cats. 

In the spring of 1938 during routine 
examinations of feces of apparently healthy 
dogs, the writer observed small, colorless 
bodies which occurred with a rather high 
incidence. These bodies were identified as 
free sporocysts of Isospora and contained 
four sporozoites and a residual body. This 
investigation was conducted in order to de- 
termine the incidence of coccidial infection 
in a large number of dogs. 


EXPERIMENTAL PROCEDURE 


A total of 320 dogs were examined for 
coccidial infection over a period of nine 
months. Most of the animals were obtained 
from the surgical and medical wards of the 
Colorado State College veterinary hospital, 
while the remainder were boarders and 
strays, the latter having been brought in to 
be destroyed. Most of these animals were 
examined at least every other day during 
their hospitalization period. Fourteen ex- 
perimental animals were divided into two 
groups and kept under strict solitary con- 
finement. 

Fecal samples were collected daily and 
examined on the same day according to 
Sheather’s sugar-flotation method as modi- 
fied by Benbrook® (1929) and Bourne’ 
(1938). Precautions were taken to prevent 
cross infection between dogs and con- 
tamination of apparatus used during the 
time the fecal examinations were being 
made. 

Seventy-nine per cent of all of the ani- 
mals examined harbored coccidial sporo- 
cysts or odcysts, or both, while 21 per cent 
were negative. 

Forty-two per cent of the positive sam- 
ples one five per slide 
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TABLE I—Measurements of coccidial parasites and percentage of incidence in dogs examined. 


sporocysts per slide (S + +). Twelve per 
cent showed over 25 sporocysts per slide 
(S++ +). Sixteen per cent showed over 
25 sporocysts and oécysts per slide (S— 
O—++-+). 

The parasites were identified as belong- 
ing to the genus Isospora, the species being 
felis, rivolta (fig. 1), and bigemina. No 
Eimeria spp. were found. Table I shows 
the measurements obtained and the per- 
centage of incidence among the dogs ex- 
amined. 

Two groups of experimental animals 
comprising six and eight dogs, respectively, 
were kept under strict surveillance for four 
and six weeks and their feces, when volun- 
tarily voided, were examined daily. Eleven 
of them were found to harbor coccidia while 
three were negative. The organisms found 
were usually in the sporocystic stage. The 
dogs were confined separately in sanitary 
steel cages to prevent cross infection. None 
showed symptoms of coccidiosis. 

Eight animals received by the mouth two 
doses each of .25 gr. arecoline hydrobromide 
to break the chronic stage and in an at- 
tempt to obtain odcysts in the feces. In 
three instances the odcysts, intermingled 
with a greater number of sporocysts among 
the epithelial débris, were found in the 
second fecal passage. This occurred eight 
to ten hours after medication. Two days 
later the feces again contained only sporo- 
cysts. 

All animals were ultimately sacrificed. 
Some were in a temporary acute stage of 


coccidiosis induced by arecoline, which was © 


NAME Oocysts SPoROocyYstTs SPOROZOITES INCIDENCE 
(uw) (PER CENT) 
I. felis 
; (Wenyon 1923) 40-42 x 31-32 19-22 x 13-15 16-19 x 3.9-4.2 6 
rivolta 
(Grassi 1879) 23-24 x 15-16 15-16 x 9.7-11.5 13.8-14.5 x 2.5-3.0 20 
I. bigemina 
(Stiles 1891) small 10-12 x 8-9.6 7-8.6 x 8.5-9.0 Not measured 71 
I. Bigemina 
(Stiles 1891) large 14.86 x 12.55 9.5-10.8 x 8.0-9.4 Not measured 3 
(S +). Thirty per cent showed five to 25 given before autopsy, while others were in 


the chronic stage. In each case the entire 
intestinal tract was examined. All showed 
more or less congested areas in the mucosa, 
especially in the Peyer’s patches, various 
degrees of thickening of the walls due to 
an increase in connective tissue elements, 
and congestion of the serosa, especially in 
animals which received arecoline a short 
time before autopsy. 

Each intestinal tract transected 
every 3 in. from the pyloris to the cecum 
and a small piece was removed, fixed, and 
sectioned in paraffin for histological study. 
(See figure 2.) The remainder of the in- 
testine was opened and some of the con- 
tents at each transection was saved for 
examination. 

The intestinal sections were washed 
thoroughly with tap water to remove al! 
adhering material and then were scraped. 
The scrapings were suspended in physio- 
logical solution of sodium chloride, shaken 
well and centrifuged, and the supernatant 
fluid was discharged after examination. 
This process was repeated three times; dif- 
ferent concentrations of sugar solution 
(arbitrary amounts in order to get proper 
separation of material) were used in an 
attempt to separate the free cells and coc- 
cidia from the heavier villi. The floating 
material showed sporocysts (fig. 1), while 
the sediment showed denuded villi. The 
tunica propria contained coccidial organ- 
isms in various stages of development, pri- 
marily macrogametocytes, odcysts, an 
sporocysts. The lower part of the jejunum 


and the anterior part of the ileum contained 
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the greatest number of parasites. None 
was found in thé anterior part of the duo- 
denum or the cecum. 

Single sporocysts were observed in the 
greatest numbers, as well as odcysts, the 
latter apparently in the act of releasing 
their two sporocysts. The organisms were 
identified as J. bigemina. In a few cases 
|. rivolta was observed beneath the epithe- 
lium while J. felis was not found by this 
method. They were, however, obtained in 
the intestinal contents in the one- or two- 
cell odcyst stage. Two out of three ani- 
mals, whose fecal examinations previously 
had proved negative, were found also to be 
infected with J. bige mina, 


DISCUSSION 

Lee® (1934) reported that aie 14 per 
cent of all dogs examined over an eleven- 


year period harbored coccidia. He sug- 
gested at that time that the incidence 
possibly is much higher. His view was 


repeatedly supported and extended by other 
investigators. 

This work revealed the presence of coc- 
cidia in 252 dogs out of 320, or in nearly 
79 per cent of the animals. This unusually 
high incidence may be explained as follows: 

1) Few hospitals carry on routine fecal 
examinations of all animals admitted. 

2) Coccidial sporocysts of the J. bigemina 


are usually overlooked because of their 
smallness. 
3) Methods of examination commonly 


employed are not critical enough. Ben- 
brook’s modification of Sheather’s sugar- 
flotation method has been used in this lab- 
oratory for the past nine years. Bourne 
(1938) reported on the use of the Babcock 
cream-test bottle. This modification was 
used in this investigation and proved to be 
satisfactory. The ordinary centrifuge tube 
holds 15 ec. (0.5 oz.) and its mouth has a 
diameter of 16 mm. (0.6 in.). The cream- 
test bottle holds 40 cc. (1.3 oz.) and has a 
leck diameter of 8 mm. (0.3 in.). It is 
ev dent that nearly three times the amount 
of fecal material may be examined and that 
the aggregate forced to the surface is con- 
centrated in approximately one fourth of 
the area of the ordinary centrifuge tube. 


4) Forty-two per cent of the samples 
contained one to five sporocysts per slide. 
It is reasonable to suppose that the ma- 
jority of these would be considered nega- 
tive because such a small number of organ- 
isms are likely to be overlooked during a 
less critical examination. 

While measuring the various sporocysts 
it was observed that the forms obtained 
from fecal samples were usually 2 to 3 4 


In the left corner 
below is shown a cross section of four sporozoites 
within two pairs of sporocysts. 


Fig. 1. Sporocysts of I. rivolta. 


smaller than those obtained directly from 
the intestinal mucosa. Mixed infections 
were ruled out in each case. This suggests 
that young sporocysts, just being released 
from the interior of the villi, undergo 
physiological atrophy or contraction similar 
to any other young cell as they become 
mature. Moreover, these cysts encounter 
an entirely different environment in the 
intestinal content. They are subjected to 
enzymatic, bacterial and chemical influences 
with pH 
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The use of arecoline to cause the evacua- 


retained, proved to be successful in three 
out of eight cases. The epithelial shower 
produced carried along a large number of 
oécysts as well as sporocysts. In five dogs 
a greater number of sporocysts but no 
oécysts were obtained. This may be at- 


_ tributed either to a lower grade infection 


bility to this drug. 


to an individual variance in suscepti- 
Some dogs may be 


or 


thrown into an acute stage at will, others 


"Fig. 2. 


tines were examined every 3 inches. 


Stained sections of mucosa of jejunum show- 
ing organisms in subepithelial tissue of villi. 


will show a marked resistance. A similar 
effect was obtained with oil of chenopodium, 
which proved unsatisfactory in that the 
oily feces made examination difficult. 

To eliminate the possibility that matura- 
tion of the oécysts and the release of their 
sporocysts occurs in the intestinal contents, 
especially in the lower portion, the intes- 
The 


~ material contained sporocysts only in ani- 
_ mals without arecoline treatment, while 


material in others which received arecoline 


before autopsy contained both odcysts and 
sporocysts. The scraping of the mucosa at 
the various levels, after centrifuging, re- 
vealed macrogametocytes, odcysts, and 
sporocysts in the tunica propria of the villi. 

That the parasite is discharged into the 


fective stage is strongly suggested. This 
view receives more support by the fact that 
the sporocysts obtained each showed four 
fully developed sporozoites together with 
the presence of the residual body. When 
the sporocysts were incubated in a 2 per 
cent potassium dichromate solution, they 
retained their structure unaltered for sey- 
eral weeks. This was true largely with 
I. bigemina, in a few cases with J. rivolta, 
but never with J. felis. The latter always 
was obtained in the one- or two-cell oécyst 
stage. 

Therefore, it appears that J. bigemina 
may be transmitted directly from dog to 
dog in the shortest possible time, while 
I. felis and, in part, J. rivolta require some 
incubation time for sporulation before their 
sporocysts become infective. 

To illustrate this point: A 2-year-old 
mixed Collie female, pregnant one month, 
was included in the experiment. The fecal 
examination showed infection with J. bige- 
mina (S +--+) and tapeworms. Four weeks 
later five pups were born. Another week 
later the mother dog was treated with arec- 
oline to remove the tapeworms. A large 
number of Taenia pisiformis were obtained. 
The coccidial picture was changed in that 
the sporocysts were nearly replaced by 
oocysts. Twenty-four hours later the sporo- 
cystic stage was seen again. The puppies 
were separated from the mother at 2 weeks 
of age but were returned to her at intervals 
for feeding. Their fecal material was 
checked and found negative until they were 
4 weeks old. At that time odcysts and 
sporocysts began to appear, and four of the 


puppies died of coccidiosis. 
SUMMARY 


An unusually high incidence of coccidia 
carriers (79 per cent) was found in dogs 
in the vicinity of Fort Collins, Colo. This 
finding was probably due to repeated rou- 
tine fecal examination of a series of ani- 
mals, together with refinements in technic 
and examination which are not often exe- 
cuted in their entirety. 

The drug, arecoline hydrobromide, was 


found to be useful in the study of canine 
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coccidiosis. Since this compound may 
change the chronic type of coccidiosis to the 
acute type, especially in young dogs, its 
limitations as a therapeutic agent should 
be made in the case of each animal prior to 
medication. 

Data are presented to show that the 
sporocysts of Isospora bigemina and some- 
times the sporocysts of J. rivolta are dis- 
charged into the intestinal lumen in a ma- 
ture stage. This finding would indicate 
that infection could take place from J. bige- 
nina immediately upon contact with freshly 
voided feces. 
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Cataract in Dogs 


Cataract is quite common in dogs. 
Though observed especially in subjects over 
10 years old, it is seen also in dogs as 
young as 2 years. With the exception 
of diabetic, uremic or traumatic forms, 
the pathogenesis is mysterious. The en- 


‘Becker, E. R.: 


docrine-deficiency eto or the theory of 


infection of intestinal origin has not been— 
proved. From the anatomical point of 
view, the nucleo-lenticular and _ nucleo- 
corticle are the most frequent. Capsular 
cataracts are rare in dogs. Surgical inter- 
vention is the only treatment. Discission 
or reclination are the methods currently — 
employed. In young subjects and in older 
ones before the lens is hardened, or for ne 
complete and immature cataract, the sub- 


stance of the lens, “chased” back into the 

vitreous, promptly absorbs. For hard 

cataract, extraction is the only remedy. — 


(Condemine, Thése, Alfort, 1939.) 


Creosote in Lung Diseases + we 

The Council on Pharmacy and Chemistry — 
of the American Medical Association indi-— 
cates in a recent report that the action upon | 
the lungs of creosote and allied products 
has been exaggerated. Controlled experi- 
mental tests on rabbits showed that after 
creosote products were instilled into the — 
stomach with a tube, no phenolic material | 
could be detected in the expired air during — 
the 18 hours following the administration. , 
The conclusion drawn is that the use of 
creosote and allied products in the treat-_ 
ment of pulmonary diseases has been based 
upon miscalculations. 

Creosote and guaiacol were introduced © 
into veterinary medicine by Quitman early | 8 
in this century for the treatment of acute — 
affections of the throat, and from that point 4 
of departure they have become extensively | 
employed. The local effect pointed out by - 
Quitman and their popularity in the treat- — 
ment of pulmonary tuberculosis of man — 
through the years have been the justifica-— 
tion for our using them in a variety of © 
animal diseases. Whether the popular con- 7 
ception now needs revision we leave to the 
pharmacologists to decide. 


A strain of Bacterium tularense isolated 
by Thrace in 1936 infects young tortoises i 
(land turtles) that are carriers of the tick 
Hymalomma aegyptium. Suspensions of 
adult ticks of both sexes that had fed on 
infected turtles were infectious for guinea 
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IN A PAPER! presented at the 73rd annual 
of the A.V.M.A. in Columbus, 
- Ohio, August 11-14, 1936, the opinion was 
_ expressed that streptococci play a part in 
the production of “acid milk,” arthritis, and 
post-vaccination abscesses in dogs. This 
opinion was based on the results of bac- 
—teriological and pathological examinations 
of clinical material. No experimental ani- 
mal inoculations had been completed at that 
time. The same year Pilot, Buck, Davis, 
~ and Eastman’ showed that 92.3 per cent of 
_ normal dogs harbor hemolytic streptococci 
in their tonsils and that streptococcic ton- 
sillitis is transmissible experimentally. 
_ They also found them as secondary invad- 
ers in bronchopneumonia. Two years later, 
- Hare and Fry® in England reported on 
_ their studies of infections in dogs caused 
- by the beta type of hemolytic streptococci. 
As in our case, the data were derived en- 
-tirely from clinical material. The mani- 
_ festations ascribed by them to beta hemo- 
lytic streptococci were almost identically 
the same as those observed by us, namely: 
Abortion, sterility, early pup mortality, 
vaginal discharge (sometimes bloody) 
-adenitis, dermatitis, respiratory infection, 
_ gastroenteritis, arthritis, spasmophilia, and 

septicemia. 


TESTS FOR PATHOGENICITY _ 


i 


ar On July 6, 1936, one mongrel 6-month- 
- old pup and seven 3-day-old Airedale pups 
; were inoculated with 24-hour broth cultures 
of four different strains of the streptococ- 
cus, which in our former paper we named 


: *Journal article No. 380 (n.s.) of the Michigan 
Agricultural Experiment Station. Presented before 
the Section on Research at the 76th annual meet- 
ing of the A.V.M.A., Memphis, Tenn., August 28 to 
September 1, 1939. 
of 


Michigan State 


and Skin Contamination 


By H. J. STAFSETH,t B.S.. 
East Lansing, Mich. 


as follows: Two re- 
intraperitoneally, one 


Streptococcus canis, 
ceived 2 cc. (0.5 dr.) 
received 0.9 ce. (13 minims) subcutane- 
ously, two received 2 cc. and one 3 cc. (.75 
dr.) by the mouth, and two received about 
four drops intranasally. All remained well 
except one male receiving 2 cc. of strain 
4B by the mouth. This pup showed diar- 
rhea two days following the inoculation. 
However, he soon recovered. 

On July 28, 1936, one adult female hound 
was given 5 cc. (1.25 dr.) of a 24-hour 
broth culture of a canine viridans-type 
streptococcus and two of the above men- 
tioned Airedale pups received 2.5 cc. (0.6 
dr.) each of a mixture of equal parts of 
24-hour broth cultures of viridans and non- 
hemolytic streptococci (canine). All of 
these animals remained well. 

On the same day, four 17-day-old Collie 
pups were inoculated subcutaneously with 
24-hour broth cultures of canine strep- 
tococci as follows: Nos. 1 and 2 received 
1 cc. (15 minims) of S. canis; Nos. 3 and 
4, 1 cc. of a mixture of equal parts of S. 
canis, a viridans and a nonhemolytic strep- 
tococcus. Two cc. of this mixture was also 
given subcutaneously to an adult female 
hound. All of these animals remained well 
except one male pup injected with strain 
8C of S. canis. This pup died September 2, 
1936, after having shown listlessness, rough 
coat and inappetence for 36 hours. 

On necropsy the liver showed conyves- 
tion and numerous petechiae. There was 
intussusception of the lower third of the 
small intestine. The mesenteric lymph 
nodes showed marked congestion in the area 
of the intussusception. In this area the 
intestinal mucosa was red. Elsewhere it 
was pale. 
mucosa showed coccidia. 


Serapings from the intestinal 
From the peri- 
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a STREPTOCOCCIC INFECTIONS IN DoGs 


cardial fluid nearly pure cultures of strep- 
tococci were obtained. Most of the colonies 
showed green halos but there were also 
some With hemolytic zones. The liver 
yielded staphylococci (albus variety) and 
a few nonhemolytic streptococcus colonies; 
likewise, the mesenteric lymph nodes with 
the addition of colon ‘bacilli. From the 
mucous membrane in the area of the intus- 
susception colon bacilli and nonhemolytic 
streptococci were isolated. Thus, we failed 
to recover S. canis. All of the cultures used 
up to that time were of organisms which 
had been isolated two or more months pre- 
viously. 

On October 26, 1936, a Cocker Spaniel 
pup about 9 days old was brought to the 
laboratory. It was one of a litter of nine 
and had died during the night. One had 
lied earlier but was not submitted for 
examination. From a previous litter only 
me had been lost. Condensed milk had 
neen used for the pups, and it was thought 
that the feed had been too concentrated. 
On necropsy the stomach was found to be 
filled with curd. There was also slightly 
hemorrhagic gastritis, hemorrhagic enter- 
itis, and congestion in the kidneys. S. canis 
was isolated from the blood and liver. Colon 
bacilli were isolated from the heart, liver, 
spleen and intestine. 

On October 29, 1936, six mongrel pups 
about 8 days old were given broth cultures 
of S. canis isolated October 27 in their feed. 
All remained well except one, which was 
found moribund two days after the admin- 
stration of the culture. He showed evi- 
lence of severe abdominal pains, gasped 
ind moaned, and at intervals showed spas- 
modic contractions of the muscles of the 
limbs. The abdominal muscles were very 
tense. He was chloroformed and necropsied 
the same day. The lungs were pale but 
showed petechial hemorrhages. The viscera 
n general were pale. The stomach was 
filled with straw and roundworms. There 
vere also roundworms in the intestine, but 
there was no enteritis. The cultures re- 
vealed but one colony of viridans strepto- 
occl and a few colonies of contaminants. 


“AciID MILK” 


Further bacteriological examinations of 
bitches which have aborted or lost their 
pups add to our conviction that we are deal- 
ing with infections and not acid milk. The 
fact that we do not always encounter the 
same organism suggests either that the bac- 
teria are secondary invaders or that several 
microbes are capable of causing such mani- 


festations. A 6-year-old Doberman with 
the following history was examined: 


Aborted first litter two or three weeks be- 
fore time; second litter, six normal pup- 
pies; did not conceive when bred; third 
litter, six normal puppies; did not conceive; 
fourth litter, aborted three days before 
time (three puppies, two died). This hap- 
pened on May 2, 1936. 

On June 29, 1936, vaginal swabs were 
taken. There was a bloody vaginal dis- 
charge, and the owner related that this 
bitch had always shown bloody vaginal dis- 
charge for three to four months following 
wheilping. Three streptococci were isolated 

one nonhemolytic, producing small, 
raised, clear colonies 0.8 mm. in diameter 
and occurring in clusters and short chains. 
It was Gram positive and fermented dex- 
trose, dulcite, sucrose and salicin. It did 
not ferment lactose, sorbitol and trehalose, 
nor did it hydrolyze sodium hippurate. One 
was of the viridans type, producing round, 
raised, opaque colonies, 0.9 mm. in diam- 
eter. It was Gram positive, occurred in 
chains and fermented glucose, lactose, dul- 
cite and salicin, but did not ferment 
sucrose, sorbitol and trehalose. Sodium 
hippurate was hydrolyzed. The third strep- 
tococcus was a hemolytic variety producing 
a round, whitish colony 1 mm. in diameter. 
It was Gram positive and produced the same 
effects in sugars and sodium hippurate as 
the second one. 

This case is described in detail because 
it is much like other cases yielding a va- 
riety of organisms. S. canis was isolated 
from a pup of another female in the same 
kennel. This pup was the only survivor 
from a litter of three and developed arth- 
ritis. At the age of 7 months it was 
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tures of S. canis were isolated. This pup 
was reported in an earlier paper! as having 
been successfully treated with autogenous 
vaccine. 

Besides streptococci, we have isolated 
Escherichia coli, E. communior, Staphylo- 
coccus albus, Staph. aureus, and micrococci. 
Of a litter of five pups three died a few 
days after birth. One pup from this litter 
was brought to us in a moribund state. He 
was chloroformed and necropsied. There 
were no lesions. A hemolytic strain of FP. 
communior and a nonhemolytic streptococ- 
cus were isolated from the lungs, liver and 
spleen. Vaginal swabs taken from the 
mother at the time of the necropsy yielded 
pure cultures of FE. communior. 


CONVULSIONS (— SPASMOPHILIA) 


Specimens from some dogs showing 
spasms or convulsions were submitted by 
Fred W. Meier of Detroit, Mich. Dr. Meier 
reported that approximately 95 per cent of 
these dogs had had distemper. 

Case 1.—Puppy, age, sex and breed not 
indicated. This pup died after having had 
convulsions. “There was positively no his- 
tory of distemper.” The spleen, stomach, 
and intestine were submitted for examina- 
tion. S. canis was isolated from all of the 
tissues. 

Case 2..—Dachshund, sex and age not re- 
ported. The animal had not been feeling 
well for two weeks. It champed its jaws. 
The temperature was 103.5° F. The his- 
tory indicated that this dog had had dis- 
temper. The cecum showed dark-bluish 
areas. There was one hookworm. S. canis 
and E. coli were isolated from the cecum 
and stomach, and Staph. aureus from the 
stomach. Only the viscera were submitted. 

Case 3.—-Springer Spaniel, female, 14% 
years old. She was vaccinated against dis- 
temper (Laidlaw-Dunkin method) about a 
year previous. About four to five months 
later, an intestinal disturbance developed, 
lasting two weeks, followed by recovery. 
About two months before the case was 
brought to our attention, this animal 
showed difficulty in locomotion (rear quar- 
ters). This was followed by mental dull- 
ness. Then, typical convulsions developed. 


The temperature was 102.4° F. S. canis 
and another very hemolytic Gram-positive 
streptococcus fermenting glucose, lactoy 
maltose, mannite, sucrose, and salicin wey, 
isolated, the former from the duodenum 
the latter from the colon. A very hemolyti, 
strain of E. coli also was isolated from th, 
colon. The intestine showed congestion 
throughout and the duodenum showed large 
patches of necrosis. Only the viscera wer 
submitted. 

According to Dr. Meier, 


to his attention frequently. 


Seven young Cocker Spaniel puppies « 


veloped severe tonsillitis. The tonsils we: 
inflamed and greatly enlarged with mu- 
copurulent discharge from the crypts. 
These puppies had been coughing severel) 
for several days. Aside from these symp- 
toms they were in good condition. Som 
time previously they had been given ant 
distemper serum. Other pups in the sam 
kennel which had received the double dis 
temper treatment were not affected. Cu 
tures from the tonsils of five of these pups 
yielded pure cultures of a hemolytic strep- 
tococcus. One of these streptococci fer- 
mented dextrose, lactose, maltose, mannite 
sucrose and salicin, and one fermented al! 
but mannite. Thus, the latter corresponds 
to S. canis as far as fermentations ar 
concerned. Sulfanilamide seemed to hel 
these pups but complete recovery did no 
take place until the advent of warn 
weather, and subsequent drying of the 
kennels. 

The thought that this outbreak of tonsil 
litis might have been initiated by a mild 
unrecognized attack of distemper and that 
the streptococci were merely secondary in- 
vaders and complicating factors prompted 
us to study the streptococcal flora of five 
apparently normal pups. Numbers 1, and 
5 harbored a hemolytic micrococcus that 
fermented dextrose, lactose, maltose, mal 
nite, sucrose salicin. Number ? 
harbored a hemolytic streptococcus that fer: 
mented dextrose, maltose, sucrose and sali- 
cin. Number 3 harbored both of these 
organisms. Vaginal swabs from the dams 
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STREPTOCOCCIC INFECTIONS IN 


BBS 


TABLE I—Microbes in abscesses of dogs. 


FERMENTATIONS 4 
Case No. HeEMOLYsIsS MorPHOLOGY AND STAINING 
in D L Mu | Mn | Svc | Sar 

2295 — Gram-+strep. + + + -+ +. 
1233 + Gram-+strep. ++ + + 

2380 + Staph.aureus = | + + + + + — 
2487 — Gram+strep,. | + + 
2455 + Gram+strep,. | + + 
ere 2242 Gram-+strep. + + — + 


ime 


rn 


{ these pups failed to reveal micrococci, 
but three harbored S. canis and one har- 
bored the streptococcus isolated from pups 
2 and 3. The streptococcal flora of the 
pups was not always the same as that of 
he dams. 
ABSCESSES 
In the fall of 1938, about 20 cases of 
abscessation were observed in the clinic. 
None of these had multiple abscesses but 
several showed systemic reactions. Cul- 
tures from the exudate of ten of these cases 
vere made. Lack of growth or contamina- 
ion prevented the isolation of pathogens 
rom four. The organisms yielded in six 
ases are stated in table I. 
All of the dogs from which streptococci 
were isolated showed systemic symptoms, 
such as fever (1 to 3° F.), depression, in- 
appetence and congestion of the mucous 
membranes. The dog which yielded a 
staphylococcus did not show these symp- 
toms. The establishment of proper drain- 
ages brought about improvement in a day 
' two with apparently complete recovery, 
vith the exception of one case. This was 
a Doberman female which had had recur- 
rent abscessations of the left parotid region 
for several months. This case had been 
lagnosed as a salivary cyst. The exudate 
as thin and somewhat bloody. Staph. 
bus (hemolytic) and S. canis were iso- 
ited. An autogenous vaccine was prepared 
and injections, starting with 0.1 cc. (1.5 
minims), were given three times a week at 
irst, then twice a week, once a week, and 
w, July 3, 1939, once in two weeks. There 
Mas been no sign of suppuration for the 
past two months. 


CONJUNCTIVITIS 


Swabs taken from the eyes of two litters 
yielded 
streptococci of the same types that were 
Both 
of these females harbored S. canis and this 
organism was also recovered from the eyes 
These pups may 
possibly have had mild cases of distemper. 


of pups showing conjunctivitis 


found in the vagina of the mothers. 


of some of their pups. 


SKIN CONTAMINATION 


The abscesses examined in this paper had 
no connection with vaccination or any other 


operative procedure. In a former paper! 


mention was made of post-vaccination ab- 
The fact that abscesses have oc- 


scesses. 
curred following vaccination and that the 
antiseptic preparation of the field of hypo- 
dermic injections in both human and veter- 
inary medicine may be casual, and certainly 
inadequate in view of what we know con- 
cerning the resistance of microbes to anti- 
septics and disinfectants, it was deemed 
advisable to examine the bacterial flora of 
the skin of some dogs and the effect of some 
common antiseptics on the bacteria of the 
skin. Four dogs were used. Small areas 
were treated with the various agents in the 
manner usually observed in practice. Swabs 
were then taken and cultures made in plain 
and tryptose-broth mediums, incubated for 
24 hours, and then streaked out on sheep- 
blood-agar plates and again incubated for 
24 hours. Colonies were then picked and 


the organisms identified by cultural, mor- 


phological and biochemical means. Table 
II shows the results. 


Tincture of iodine also failed to remove 


all organisms from the skin, Staph. albus 


yidermidis being isol ven 
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TABLE !1—Organisms on the skin of dogs and effect of disinfectants. 
3 AGENT Usrep Doa 
PLaIn Broru Tryprose Broru 
> 
Bau t Water 1 | Gram rods; S. viridans Staph. albus 
im Pio 7 2 | Staph. albus (hemolytic) Gram and rods 
| Staph. albus (hemolytic) Gram rods Nonhemolytic strep. Gram rods 
4 | Weakly hemolytic strep. Gram rods Spore-forming, Gram rods; S. canis 
Pine Oi 5% 1 | Staph. albus ( hemolytic) 
2 | Staph. albus (hemolytic) Staph. albus (hemolytic) 
3 Staph. albus (hemolytic) 
4 | Staph. albus (hemolytic) 
Alcohol 70% 1 Gram and spore-forming rods 
a a eee 7 2 | Gram and spore-forming rods Gram and spore-forming rods 
4 3 Gram and rods 
4 | Gram and rods Gram and rods 
lodine suspension 1 A Staph. albus 1 
‘ 4 = Gram and spore-forming rods 


when sufficient iodine was applied to stain 
the skin following washing with soap and 
water. Before we took the swabs, the iodine 
was removed with 2 per cent Na,S,SO, and 
this, in turn, with sterile distilled water. 
This was done to prevent the transfer of 
antiseptic into the broth medium, something 
that might result in bacteriostasis. 

The same technic, except that tincture of 
iodine was applied several times, resulted 
in sterile cultures. 


DISCUSSION 


Hemolytic viridans and nonhemolytic 
streptococci as well as other microbes have 
been isolated from a variety of pathological 
conditions of living and dead dogs. In view 
of the variety and nature of the tissues 
from which these isolations were made, it 
does not seem logical to absolve them from 
at least a part in the production of the 
syndromes observed. Yet, all attempts at 
reproducing disease by injecting strepto- 
cocci, in pure or mixed cultures, failed. 
_ There may be several reasons for this. In 
all but one series our cultures had been in 
artificial cultures for months before being 
injected and might, therefore, have lost 
_their virulence. This could not have been 
_ the case in one series in which the inocula- 
tions were made the day following the iso- 


lation. It may be that only very young 
pups (less than 3 days old) born of sus- 
ceptible mothers are susceptible. Another 
and rather likely possibility is that the 
streptococci and other organisms isolated 
are merely opportunists which produce in- 
fections as invaders secondary to some pre- 
disposing cause, such as a virus or any 
other pathogenic agent. 

Virus diseases may be mild and unrecog- 
nized, but they may lower the resistance of 
the animal sufficiently to enable certain bac- 
teria to become established. This we know 
is the case in human and swine influenza. 
New viruses are being discovered. These 
and others yet undiscovered may be the key 
to the solution of this problem. Synergeti¢ 
relationships between various organisms 
may well be looked into, and also the mat- 
ter of genetic factors determining suscepti- 
bility. The question of nutrition also must 
be kept in mind. In other words, the host 
should be studied at least as thoroughly as 
the parasite. 

Whether the syndromes here mentioned 
are caused by bacteria or viruses or by 4 
combination of causes remains to be deter- 
mined. Suffice to say that we are face to 
face with one or several important diseases 
of dogs. As Hare and Fry? of England 
pointed out, the economic loss due to {ail- 
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ure to breed and early pup mortality is 
greater than that due to the loss of adult 
dogs. Hare and Fry suggest that beta 
hemolytic streptococci may be responsible 
for all of these syndromes. However, 
Montgomie, another English veterinarian, 
is skeptical as to this view because no ex- 
perimental proof is available. The experi- 
ence of Hare* does not support the idea 
that a virus acts as a predisposing cause. 
In a letter that we received from him re- 
cently, he stated: 

We are making progress with the cura- 
tive and preventive measures, on which 
we hope to publish a further paper in the 
near future, along with the pathology of 
the B.H.S. infection. Some breeders in this 
country have termed the disease “kennel 
flu,’ but we would discourage its adoption 
for obvious reasons; so far we have failed 
to find a filtrable virus. It appears to be 
the most prevalent infection of dogs in this 
country (England). Though its mortality 
rate (excluding whelps) is low, its morbid- 
ity rate in neglected kennels is high. 

Our work with skin disinfection, though 
very limited, is sufficient to show either 
that we should apply antiseptics and disin- 
fectants sufficiently to expect some results 
rv that we might as well dispense with their 
entirely when administering hypo- 
dermics. The reasons that more ill effects 
do not result from the careless technic usu- 
ally employed are: Relatively few virulent 
pathogens are on the skin, the injury is 
usually slight, and the animals are fairly 
resistant. However, when materials such 
is rabies vaccine and serums are injected 
through large needles in large doses, suffi- 
cient injury may be caused to permit the 
few organisms accidentally introduced to 
make a successful invasion. Therefore, in 
such cases one should take a little extra 
time to disinfect the skin thoroughly, by 
‘lipping, and preferably shaving, the area 
or areas (they need not be large), then 
Wasiiing with soap and water and, finally, 
app'ving the disinfectant several times. 
This may not be necessary where the needle 
Ss small and the material injected is read- 
ily absorbed. In any case, several appli- 


use 


cations of the disinfectant should be made. 
To reduce pup mortality the strictest at- 


sanitation should 


be 


given. Bitches which have a history of 
abortion, difficult breeding, loss of young 
pups or persistent vaginal discharge fol- 
lowing whelping, digestive disorders, 
spasms, etc., should be isolated, if not re- 
moved, from the kennel. Unless the attend- 
ant is thoroughly versed in sanitary meth- 
ods, he should not take care of sick and 
healthy dogs. It would be best to have a 
separate attendant for the sick. 

Attempts to reproduce any of the syn- 
dromes here described by injections of dogs 
with streptococci in pure or mixed cultures 
failed. 

The rather frequent occurrence of strep- 
tococci in abscesses and vital organs sug- 
gests that they are responsible, at least in 
part, for these syndromes. It is suggested 
that viruses or other pathogenic factors 
may be the provocative or predisposing 
causes, a supposition not supported by the 
experience of Hare and Fry.* 

Staphylococcus albus and streptococci oc- 
cur commonly on the skin of dogs. Anti- 
septics and disinfectants, ordinarily 
applied, do not remove or kill these organ- 
isms. 

Greater care is suggested in injecting 
materials not readily absorbed, especially 
when large needles and large doses are used. 

The strictest attention to kennel sanita- 
tion is suggested as a means of preventing 
the spread of infection. 


SUMMARY 


as 
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DURING AUTOPSIES on chickens dead of 
botulism, the writers often observed mate- 
rial in the crop which was suspected of 
having caused the condition. This led to 
the question of whether or not the toxin 
was absorbed through the crop. With the 
foregoing in mind, experiments were con- 
ducted to determine the ability of the crop 
to absorb toxin. 

The chickens used in these experiments 
were mature hens weighing 1.3 to 2.3 kg. 
(3 to 5 Ibs.) each. Each hen, with the 
exception of the controls, received sufficient 
anesthetic intravenously (sodium pentabar- 
bitol) to produce deep but short anesthesia, 
the dosage being gauged by reflexes. 
The hens were kept off feed for ten to 18 
hours before receiving the anesthetic, thus 
assuring an empty crop. After anesthesia 
was induced, the feathers on the right side 
of the neck in the region of the thoracic 
opening were plucked and the skin thor- 
oughly cleansed and disinfected. An _ in- 
cision about three fourths of an inch in 
length was then made through the skin and, 
by using blunt dissection, the posterior con- 
tinuation of the esophagus was exposed. A 
double ligature was then firmly fixed about 
the esophagus and the skin lesion sutured. 
This surgical technic was found by pre- 
liminary trial to be ample in preventing the 
passage of fluid from the crop. In some 
instances, as will be noted, the skin was 
sutured following the administration of the 
toxin. The toxin was administered in one 
of the following ways: Directly, by hypo- 
dermic injection into the exposed crop, of 
sterile botulinus type A toxin; by means of 
a pipette introduced through the mouth and 
esophagus; or by allowing the hens to eat 
canned corn impregnated with toxin. 


eye 


*Contribution No. 78 from the department of 
veterinary medicine, and contribution No. 183 from 
the department of bacteriology, Kansas Agricultural 
Experiment Station. 


E. E, LEASURE, D.V.M., and D. 
Manhattan, Kan. 


STERILE TOXIN PREPARATION 


Sterile Clostridium botulinum type A 
toxin was prepared with a beef-liver-meat 
mash containing 500 Gm. (16.6 0z.) of 
finely ground, fat-free beef and the same 
quantity of ground beef liver infused in 2 
liters (2.1 qts.) of double-distilled water. 
After infusion the material was steamed 
for one hour at 37° C. and the broth 
moved. The broth was reinforced with 4 
per cent proteose peptone, 0.2 per cent 
FeSO, and 0.2 per cent glucose. The re- 
action was adjusted to a point so that when 
reincorporated with the meat mash, the 


pH of 7.4 would be reached after steriliza- 
tion at 20 pounds of pressure for 5) 
minutes. 


Suitable flasks were prepared and inocu- 
lated with an actively growing 24-hour cul- 
ture of the organism. The material was 
incubated at 37° C. for four days.  Fol- 
lowing incubation the supernatant fluid was 
filtered through sterile glass wool directly 
into a Berkefeld filter, “N’ porosity, and 
filtered under moderate vacuum. The fil- 
trate was tested for sterility. Aerobic and 
anaerobic cultures were made and found 
to be sterile. Toxicity was tested by sub- 
cutaneous injection of three 450-Gm. (15- 
oz.) guinea pigs with 0.01, 0.001 and 
0.0,001 ec., respectively. The two pigs that 
received the largest doses of toxin were 
dead within 24 hours and the pig that re- 
ceived 0.0,001 cc. was dead within 48 hours. 
This was repeated and the results were 
duplicated. 


PREPARATION OF TOXIN-IMPREGNATED CORN 


Number 2 cans of cream-style corn were 
opened aseptically with a metal punch and 
inoculated thoroughly by means of a |-ce. 
pipette with the supernatant fluid from an 


actively growing 24-hour meat-mash  ul- 
ture. The opening in the can was closed 
with sterile tape. Incubation was con- 
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tinued, however, for four days. 


was tested as outlined later in this paper. 


EXPERIMENT SERIES A 


In this series of experiments the crop 
was tied off, as previously described, and 
the toxin was administered directly into the 


TABLE I—Series A. Results of the injection 


Birp 
No. 


99 


"TREATMENT 


Toxicity 


skin was sutured. 


crop by hypodermic injection before the 
The controls received the 


toxin by means of a pipette passed directly 


to the crop by way of the esophagus. 
hens which did not die of botulism were 
destroyed in 72 hours. 
prepared as previously described. 


Crop tied off 


Crop tied off 


Crop tied off, 
surgical control 
Crop not tied off, 
control on toxin 
Crop tied off 


Crop tied off 


Crop tied off, 

surgical control 
Crop not tied off, 
control on toxin 


into crop) 


of botulinus toxin into the crops of hens. 


AMOUNT OF FIRST 
Toxin Symproms or| Resutrs 
ADMINISTERED BoruLisM 
4 cc. (injected into 8 hrs. Died 24 hrs. 
crop) 
4 ce. (injected into None Destroyed 
crop) 72 hrs. 
None None Destroyed 
72 hrs. 
4cc. (pipette passed | 20 hrs. Died 30 hrs. 
into crop) 
t cc. (injected into None Destroyed 
crop) 72 hrs. 
4 ce. (injected into None Destroyed 
crop) 72 hrs. 
None None Destroyed 
72 hrs. 
fee. (pipette passed | 22 hrs. Died 36 hrs. 


All 


The toxin used was 
Table I 


Remarks 


Autopsy revealed seepage 
of the toxin through the 
needle puncture; diag- 
nosis—botulism 

Negative for botulism 


Remained normal 


Diagnosis—botulism 
Negative for botulism 


Negative for botulism. 
Remained normal 


Diagnosis—botulism 


*The erop of hen 94 was opened, the fluid collected, filtered, and injected intraperitoneally into hen 
“) causing her death by botulism within 20 hours. 


Birp 
No. 


‘TREATMENT 


Crop tied off 


Crop tied off 


Crop tied off, surgical 
control 


Crop not tied off, 
control on toxin 
Crop not tied off 
Crop tied off 
Crop tied off 
Crop not tied off, 


control on toxin 


Crop not tied off, 


AMOUNT OF 
ToxIN 
ADMINISTERED 


90 Gm. corn 


90 Gm. corn 


None 


90 Gm. corn 


60 Gm. corn from 
crop of No. 122 
90 Com. corn 


90 Gin. corn 


90 Gm. corn 


90 Gm. corn 


control on toxin 


SYMPTOMS OF 


First 


BoTuLIsM 


None 
None 


14 hrs. 


RESULTS 


Destroyed 
48 hrs. 


Destroyed 
72 hrs. 
Destroyed 
72 hrs. 


Died 18 hrs. 


None 
None 


Dead 18 hrs. 


Destroyed 
72 hrs. 
Destr 
72 hrs. 
Not 


destroved 


14 hrs. 


[Dead 16 hrs 


TABLE li—Results of feeding hens (crops tied off) with corn containing botulinus toxin. 


REMARKS 


Negative for botulism; corn 
removed from crop and 
fed to hen 392 

Negative for botulism 


Negative for botulism 
(same hen as cited in 
table I) 


Diagnosis—-hotulism 
Diagnosis—botulism 
Negative for botulism 
Negative for botulism 
Negative for botulism; hen 


was subsequently prov- 
ed to be immune to bot- 


. |Dingnosis—botulism 


Tiis ken had been immunized about three months earlier with a botulinus toxin-antitoxin mixture. 


ulism 


“ 
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shews the results from this series of ex- 
periments. 

It may be seen from table I that of the 
four hens (with crops tied off) which re- 
ceived an injection directly into the crop, 
one died of botulism and three remained 
normal. Two hens which had crops tied off 
served as controls on the effects of the 
operation and remained normal. Two nor- 


mal hens (without crops tied off) served 
botulism 


as toxin controls and died of 


within 22 hours. 


EXPERIMENT SERIES B 


This group of experiments was essen- 
tially the same as series A except that the 
toxin was fed to the hens in canned corn. 
The birds were allowed to eat as much of 
_ the toxic corn as they desired. All the 
birds made a rapid and complete recovery 
from the operation, as indicated by the 
_ fact that the appetite was not impaired in 
the least. The birds appeared to have no 
objection to the peculiar odor of the corn 
which the botulism organism had 
- grown. All of the birds gormandized until 
the crop became filled with the material 
- (approximately 60 to 90 Gm. !2 to 3 oz.]). 

ae In table II are recorded the results of this 
+ lll of experiments. 

As indicated in table II, four hens with 
crops tied off each were fed about 90 Gm. 
(3 oz.) of toxin-impregnated corn. All of 
the four remained without symptoms of 
-_ botulism for 72 hours. Only one hen was 
7 retained as a control on the operation. Of 
the three hens without tied-off crops which 
een fed 90 Gm. each of corn containing 
ae toxin, two died within 18 hours and the 
other remained normal (immune). This 
hen, No. 128, was later given large amounts 
of corn containing toxin of known potency 
and was found to be immune. One hen, 
No. 392, received the crop contents of hen 
122 and died of botulism in 18 hours. 


SUMMARY 

The experimental evidence gained from 
this small group of hens indicates that 
botulinus toxin is not absorbed through the 
crop of the chicken. Whether this is true 
of other substances was not determined. 
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Feeding Laying Hens 

Using five different methods of feeding 
hens—1) all mash adjusted for the amount 
of grain usually consumed; 2) a basal mash 
with grain fed in litter; 3) a basal mash 
with grain fed in hoppers; 4) a basal mash 
with grain fed in litter and supplementary 
feeding of pellets; and 5) free choice of 
grains and a high-protein concentrate—in- 
vestigators at the State College of Wash- 
ington found that the feed cost per dozen 
eggs was lowest in the group maintained on 
a free choice of feeds and highest on the 
all-mash ration. The hens in the latter 
group consumed 58 per cent wheat, 21 per 
cent concentrate, 12 per cent corn and 9 
per cent oats. Egg production was lowest 
in the lot fed the all-mash ration. (Sfai 
College of Washington Agricultural E.xjevi- 
ment Station Bulletin 381, 1939.) 
Federal Poultry Research _ 

At the National Agricultural Research 
Center in Beltsville, Md., miscellaneous 
publication No. 368 was recently issued 
over the signature of John R. Mohler, chief 
of the federal bureau of animal industry 
and chairman of the departmental poultry 
committee. The bulletin describes the 
facilities and the equipment, the adminis- 
trative offices of the National Poultry Im- 
provement Plan, and many of the results 
of poultry research. 

Hatchability and fertility have come in 
for considerable investigation and, more 
particularly, extensive inquiry has _ been 
conducted into the cause of embryonic mor- 
tality, especially during the various peaks 
known to be critical to every hatcheryman. 
According to the bulletin, “Studies of vita- 
min requirements of laying chickens (is- 
close that a deficiency of vitamin E in the 
diet tends to manifest itself by a signifi- 
cant increase in first-week embryonic mor- 
tality.’ Whereas vitamin E is seemingly 
a factor affecting first-week embryonic 
mortality, the bulletin points out that v'ta- 
min B,, if required at all, is needed in only 
a very small amount to affect hatchabil'ty. 

A copy of the bulletin is procurable from 
the Superintendent of Documents, Wash- 
ington, D. C. The price is 10 cents. 
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A FARMER from Long Island, N. Y., brought 
twelve ducks to the diagnostic service at 
our laboratories in January of 1938. These 
ducks were obtained from four different 
farms or ranches in towns surrounding 
Riverhead, on the eastern end of the island. 

Two of the four ducks from ranch 1 died 
on the way from Long Island to Pearl 
River and two were killed upon arrival. 
At necropsy all of the ducks showed lesions 
of pericarditis, petechial hemorrhages, and 
fibrinous exudate of the thoracic cavity. 
The heart, lungs and bronchial tubes were 
covered with this fibrinous exudate, which 
resulted in adhesions. In one of the ducks 
in which the lesions were especially ad- 
vanced, the tissues of the right lung were 
consolidated and a few small caseous foci 
were found. 

Microérganisms were not demonstrated 
in blood smears stained by Wright’s 
method, but cultures from the heart and 
liver grew well on chicken- and duck-blood- 
agar plates at 37° C. Typical colonies were 
picked and transferred to blood-agar tubes. 

In sugar mediums the bacteria grew 
slowly, producing the following reactions in 
three days: Dextrose, acid but no gas; lac- 
tose, no reaction; sucrose, acid but no gas; 
maltose, acid but no gas; mannite, acid but 
no gas; galactose, no reaction; arabinose, 
no reaction; salicin, no reaction; mannose, 
slightly acid but no gas; xylose, no re- 
action; and mulin, no reaction. 

The cultures grew on nitrate agar and 
reduced the nitrates to nitrites. The Gnedsa 
test for indol was negative. 

lypical cultures from the four ducks 
were inoculated subcutaneously into four 
rabbits and four guinea pigs. All of the 
rabbits died in 48 hours and heart-blood 
smears stained by Wright’s method and 


_ “resented before the Section on Poultry at the 
16t annual meeting of the A.V.M.A., Memphis, 
Tenn., August 28 to September 1, 1939. 

‘Lederle Laboratories, Inc 


Duck Septicemia 


By CHARLES S. GIBBS,+ B.S., D.V.M., M.S., Ph.D. 
Pearl River, N. Y. 


examined microscopically revealed the pres- 
ence of bipolar staining microérganisms 
characteristic of Pasteurella avicida. The 
hearts and livers of the rabbits were cul- 


tured on duck-blood agar, and microérgan-— 
isms were recovered which gave the same _ 


subcultural tests as those originally isolated 
from the four ducks. The guinea pigs 
showed no ill effects from the inoculations. 


The pathology and laboratory tests indi- 


cated that the ducks from ranch 1 were in- 
fected with fowl cholera. 

Two ducks from ranch 2 appeared to be 
dizzy and, when forced to move, bobbed the 
head, whirled the body around, and stum- 
bled down, as if intoxicated. They were 
killed and carefully dissected. No lesions 
of disease were found, and cultures from 
the heart, lungs, liver and spleen on 
chicken- and duck-blood agar were sterile. 

The contents of the gizzard, proventricu- 
lus and intestine were worked up with 
saline in a mortar and the supernatant 
fluid filtered through Mandler filters. The 
ultrafiltrate was fed and inoculated intra- 
peritoneally into two ducklings, two rabbits 
and two white mice. None of these animals 
showed any ill effects from the inoculations. 
Apparently, the intoxication was not due to 


exotoxins from anaerobic bacteria in the — 


digestive tract. 

While the nervous symptoms in these 
ducks resembled those of anatipestifer in- 
fection, as described by Hendrickson and 
Hilbert,! the intestinal manifestations were 
absent and Pfiefferella anatipestifer was 
not isolated from either. 

Three ducks from ranch 3 presented the 
same symptoms and lesions as those from 
ranch 1. Also, cultures producing the same 


reactions in culture mediums and in rab- _ 


bits were isolated from them. Microérgan- 
isms morphologically resembling P. avicida 
were found in stained blood smears from 
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CHARLES S. GIBBS 


Jour. A.V.M.A 


ranch were apparently infected with fowl 
cholera. 

Three ducks from ranch 4 were dizzy and 
unable to walk. Necropsy revealed no 
lesions of disease and stained blood smears 
and cultures from the heart, liver and kid- 
neys were negative. Tests for toxins in the 
feed, proventriculus and contents of the in- 
testine revealed no evidence of anaerobic 
infection. 

These findings indicated that the ducks 
on ranches 1 and 3 were affected with fowl 
cholera, but the cause of the disease on 
ranches 2 and 4 was not determined. 
INSPECTION OF DucK RANCHES ae 

In order that we might get a first-hand 
impression of the duck situation on Long 
Island, two trips were made to the most 
prominent duck centers. It was found that 
duck raising is confined almost entirely to 
a small area along the southeastern shore. 
The ranches are situated on the banks of 
fresh-water streams. The streams are not 
numerous and, owing to the rather level 
topography of the land, they are short and 
the water flows sluggishly in them. Several 
duck ranches housing 50,000 to 500,000 
ducks each are located along a single stream 
separated by wire fences only. The result 
is overcrowding and unsanitary conditions. 

The fresh water flowing downstream 
appeared to spread the infection from ranch 
to ranch. The salt water which backs up- 
stream with the tides appeared to play no 
part in the trouble. The mortality on some 
ranches was as high as 50,000 ducks a year. 
It was confined largely to ducklings of small 
monetary value but the old ducks were not 
entirely exempt from the ravages of the 
disease. It is doubtful if there is any other 
animal industry in any other section of the 
United States that is subject to such a 
heavy mortality as this. 

Some of the ranchers have been troubled 
with duck diseases for many years and have 
become used to it. They are rather con- 
servative in regard to their business and it 
is difficult to approach them on the subject 
of duck diseases. Those who had just be- 
gun to suffer losses were the most anxious 
to have something done to control the dis- 
ease. At the time this investigation was 


5, 6, 7, 8, 9, 10, 11 and 12. 
from ranches 5-7 inclusive, typical symp- 


started, nobody seemed to know what to do, 
and before making any suggestions, we de- 
cided to make some more studies of the 
disease. Accordingly, arrangements were 
made for ducks to be brought to the labora- 
tories at Pearl River from eight more 
ranches during the months of February, 
March and April. 


FURTHER DIAGNOSTIC STUDIES OF DUCKs 
FROM LONG ISLAND 

Fifty ducks were examined from eight 
farms, designated in this report as ranches 
In the 45 ducks 


toms and lesions of fowl cholera were found, 
and the diagnosis was confirmed by the find- 
ing of P. avicida in blood smears and in 
cultures prepared from the internal organs. 
However, five ducks from ranch 12 were 
greatly depressed, sleepy and, when forced 
to move, constantly bobbed and jerked their 
heads, sometimes stumbling while attempt- 
ing to walk. In three days they recovered, 
began to eat, and appeared to be healthy. 
These five ducks were kept for two weeks 
and seemed to be thriving on feed that had 
been purchased for chickens. 

It was decided to test these ducks for 
immunity to cholera. Accordingly, they 
were fed virulent P. avicida cultures in 
mash. The cultures had previously been 
isolated from ducks. In three days the 
ducks went off feed and appeared to be sick. 
On the fifth day two died of cholera; one 
succumbed from the same disease on the 
seventh day, and the other two recovered. 
The recovered ducks were found to be im- 
mune to intravenous inoculations of ?. 
avicida cultures two weeks after being fed 
the mash contaminated with virulent /’. 
avicida cultures. 

This experiment indicates that the dis- 
ease in Long Island ducks in which the 
nervous system appears to be affected is not 
fowl cholera. 


Since the agent responsible for the nery- 
ous symptoms in sick Long Island ducks 
has not been determined, it was decided to 
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examine five recently isolated cultures for 
exotoxins. 

Accordingly, the following culture me- 
diums were seeded with the five cultures 

P. avicida: Pneumococcus broth, per- 
tussis broth, diphtheria broth, and menin- 
yococcus, staphylococcus and liver mediums. 
All of the cultures were placed in the same 
incubator at 37° C., and good growth ap- 
peared in 24 hours in all of the tubes except 
those containing liver mediums. The growth 
continued for another 24 hours in all of 
the mediums except those containing liver. 
The liver-medium cultures were discarded 
because of unfavorable growth, and the 
liquids from the others were filtered 
through sterile Mandler filters. Rabbits 
and white mice were inoculated with the 
respective ultrafiltrates. Each rabbit re- 
ceived 5 ec. of the ultrafiltrate subcutane- 
ously and 5 ce. by the mouth. The mice 
received 0.1 cc. subcutaneously and 0.5 ce. 
by the mouth of the respective broth fil- 
trates. 

The rabbits and mice inoculated with the 
ultrafiltrate remained healthy for two 
weeks. This indicated that P. avicida did 
not produce an exotoxin in the culture 
mediums studied, although it did produce 
a strong endotoxin which killed all of the 
control animals in 24 and 48 hours. 

This powerful endotoxin makes hemor- 
rhagie septicemia, or cholera, a serious dis- 
ease of domesticated birds. 
ANTIGENIC PROPERTIES OF 
P. AVICIDA CULTURES 


The agglutination test for the poor of 


cholera in domestic fowls has not proved 
to be of much practical value for detecting 
sarriers. (The work of Shook and Bunyea? 
was unknown at the time this study was 
made.) However, several investigators have 
reported that there is some response to the 
test on the part of diseased fowls and ducks, 
and the possibility of using it for deter- 
mining the antigenic properties of P. 
avicida strains for incorporation in bac- 
terins appeared to be encouraging. 
\ccordingly, 25 rabbits and 25 ducks 
vere immunized with 25 killed cultures and 
hyperimmunized with the same number of 


from 1 to 500, 
gave questionable or no results. The serums 
_ from the five unimmunized ducks did not 


living cultures of P. avicida. The antigens 
were inoculated into the marginal ear veins 
of the rabbits and into the veins of the 
web of the foot in the ducks. Also, five 
unimmunized rabbits and five unimmunized 
ducks were held as controls. Eight days 


after the fifth and last inoculation, the rab- 


bits and ducks were bled. 
serum used in the tests. 
The antigens for the agglutination tests 
were made by culturing single strains of 
P. avicida on serum agar for 24 hours and — 
washing off the growth with physiological | 
saline solution to which had been added 1 
per cent of 40 per cent formalin. The 
suspension was placed in a shaker for two- 
hours to break up any large particles that 
may have been present. Then it was fil-— 
tered through five or six layers of absorbent 
cotton and diluted with formalized physio- 
logical saline solution to correspond to tube 
No. 1 of the McFarland* nephelometer 
scale. Sixty P. avicida antigens were pre- 
pared in this manner and tested against the | 
same number of rabbit and duck serums. 


This was the 


These antigens, when tested against rab- 
bit hyperimmune serums, gave reactions 
varying in dilutions from 1:5,000 to 
1:100,000. The serums from the unim- 
munized rabbits did not agglutinate with 
any of the antigens. 

The five antigens used in the succeeding | 
experiments agglutinated in duck serums — 
leaving 20 antigens which 


7 


agglutinate with any of the 60 antigens. 


VACCINATION OF RABBITS WITH 
P. AVICIDA BACTERINS 


Bacterins were prepared by seeding 
pneumococcus broth with the 25 strains of 
P. avicida that had been tested in previous 
studies, and five of them were found to be 
antigenic. The cultures were incubated at 
37° C. for 48 hours. Then, one half of the 
cultures were phenolized by adding 0.5 per 
cent phenol, and the other half formalized 
by adding 0.5 per cent of 40 per cent forma- 


lin so that the final dilution contained one _ 


million bacteria ‘per ce. The cultures were 
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returned to the incubator for another 
period of 24 hours. 

The bacterins were tested on 60 rabbits, 
arranged in hutches, so that 25 received 
2 cc. of the phenolized bacterin and 25 re- 
ceived 2 cc. of the formalized product, 
while ten were held as uninoculated bac- 
terin controls. Fifteen days later, the rab- 
bits were inoculated subcutaneously with 
0.5 ec. of the same strain of virulent bac- 
teria from which the bacterin was prepared 
and in which one standard loop of the bac- 
teria was suspended in 10 cc. of sterile 
saline. 

Of the 25 rabbits vaccinated with the 
phenolized bacterin, 16 lived and seven 
died. The results appeared to be more 
favorable with the formalized bacterin, 
since 21 of the rabbits treated with it lived 
and four died. This makes a difference of 
84 per cent to 64 per cent livability in favor 
of the formalized bacterin. All ten of the 
control rabbits died, this showing that the 
five P. avicida cultures were virulent for 
rabbits as well as for ducks. None of the 
ten rabbits vaccinated with the antigenic 
strain of P. avicida bacteria died. 

This study indicates that the selection of 
the P. avicida culture for the making of a 
vaccine for the control of cholera in ducks 
is important, since it must be a virulent 
strain, preferably killed, preserved with 
formalin. 


VACCINATION OF DUCKS WITH 
P, AVICIDA BACTERINS 

The same bacterins that were used with 
the rabbits were tried on ducks. The ducks 
for the experiment were selected from a 
farm on which fowl cholera had not ap- 
peared for a number of years. In this 
experiment two ducks were vaccinated with 
each of the five bacterins. <A total of 60 
ducks were used in the experiment, ten of 
them being kept as uninoculated controls. 
Each duck received 2 cc. of the respective 
bacterin subcutaneously, and ten days later 
they were challenged with 0.5 cc. of virulent 
P. avicida cultures on the opposite side. 

Of the 25 ducks vaccinated with the 
phenolized bacterin, 21 lived and four died, 
and of the same number treated with the 


= 
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formalized product, 23 survived and two 
died. The ten controls succumbed. 
With ducks there is 92 per cent to x4 
per cent livability in favor of the formal- 
ized P. avicida bacterin. None of the ducks 
vaccinated with the antigenic strains of 
P. avicida died. This compares favorably UU! 
with the results secured with the rabbits, 
VACCINATION OF DUCKLINGS ON A ee 193 
LONG ISLAND RANCH age 
The bacterin for the field experiments 
was prepared in the same manner as for 
the laboratory experiments, except that the 
bacteria were killed by adding 0.5 per cent 
of 40 per cent formalin and preserved by 
the addition of 0.25 per cent phenol to the 
finished product. 
In this series, 2,000 ducklings were pou 
vaccinated at 4 weeks of age, and 260 vhe 
ducklings were toe-punched and kept as 
uninoculated controls. Because these duck- EX 
lings were younger than the experimental! ‘| 
ducks, the dose was reduced from 2 ce. to lj 
1 cc. Both vaccinated and unvaccinated 
birds were permitted to run out of doors 
with other ducks that were dying of cholera. 
At the end of the growing season of ten 
weeks, the results of this experiment were 
reported by the owner as follows: 
Of the 2,000 vaccinated ducklings, 300 
died of all causes, which is a mortality of 


lings, 60, or 30 per cent, died during the 


per cent. Of the 200 unvaccinated duck- 
Tings, 60, or died duri 


same period. It is not known how accurate S 
these figures are for cholera since the dead hea 
ducklings were not examined by a patholo- tra 
gist, but since twice as many of the un- sult 


vaccinated ducklings died, compared with 
the vaccinated group on a percentage basis, 
it would appear that a formalized bacterin 
prepared from a virulent, antigenic strain 
of P. avicida is of some value in protecting 
ducklings against fowl] cholera even though 
they are not kept under ideal Sanitary con- | 
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QUR ATTENTION was called recently to a 
high death rate among week-old turkey 
poults that were hatched in January of 
A letter received from the county 


1939. 
agent concerning these poults read in part: 
Losses in this bunch, however, started 
either on the second or third day after 
they were put under the brooder and have 
been heavy ever since. The owner advises 
me that he has found a considerable num- 
ber of very large yolks that apparently 

are not being absorbed. 

Along with this letter he sent us several 
poults from this lot. These were all dead 
when they arrived at the laboratory. 


EXAMINATION OF POULTS 


The autopsy revealed a large retained 
liquid yolk in all specimens. The livers 
vere slightly enlarged, somewhat friable 
ind of a creamy white color; the surfaces 
mottled with slight hemorrhagic 
areas. Slight congestion also occurred in 
the anterior portion of the duodenum. No 
other gross lesions were noted. The craws 
and entire alimentary tracts were prac- 
tically void of food material in any form, 
indicating a lack of appetite several hours 
before death. 

Smears from various organs, such as the 
heart, liver and retained yolk, on beef ex- 
tract as well as on liver-infusion agar re- 
sulted in the growth of small, translucent 
lonies resembling Salmonella pullorum. 
These, however, proved to be Gram-nega- 
tive, nonmotile, short rods that on carbo- 
hydrate mediums produced acid but no gas 
in dextrose, mannite, dulcitol, xylose, sor- 
bitol, arabinose, maltose, levulose and dex- 
trin. With lactose, sucrose, inositol and 
salicin this organism did not react. Hy- 
‘oven sulfide was not produced, nor was 
dol formed. Nitrates were reduced. 


om the section of animal pathology, Virginia 
\gricultural Experiment Station. Presented before 
’ Section on Poultry at the 76th annual meeting 

the A.V.M.A., Memphis, Tenn., August 28 to 
tember 1, 1939. 
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Fowl Typhoid in Turkey Poults’ 


By E. P. JOHNSON, D.V.M., and MORRIS POLLARD, D.V.M., M.Sc. 
Blacksburg, Va. 


SEROLOGICAL REACTIONS 


The carbohydrate reactions were typical 


of Shigella gallinarum and we were inter- | 


ested to learn if it checked serologically — 
with a stock culture of Sh. gallinarum. For 


this purpose an adult control turkey, kept | 


in a cage with a raised wire floor, was hy- 
perimmunized by parenteral injections of 
the organism isolated from the poults. As 


soon as a high-titre serum for this organ- _ 


ism was produced, the turkey was bled and 
the serum was tested with a stock culture 
of Sh. gallinarum, as well as with one of 
S. pullorum, as antigens. Table I gives the © 
results of these tests. It will be observed 
from the table that there is a close serolog- 
ical relationship of these three organisms. 
The organism from the poults and Sh. galli- — 
narum, however, are both agglutinated in 
slightly higher dilutions than S. pullorum. 
From these biochemical reactions and sero- 
logical tests we concluded that the organ- 
ism isolated from the poults is Sh. galli- 
narum, 

At this point we became interested in 
learning something about the health of the 
adult turkeys on the farm, and were sur- 
prised to learn that very little trouble had 
prevailed in the flock. We were advised 
that out of a flock of several hundred birds 
only an occasional adult turkey had died. 
It is of interest to note that the flock had 
been tested* for pullorum disease by the 
tube method on three occasions, with the 
following results: November 12, 1938, 
there were 8.7 per cent positive reactors; 
January 2, 1939, there were 3.3 per cent 
positive reactors; and February 11, 1939, 
there were 1.4 per cent positive reactors. 


After fowl typhoid was diagnosed, the 
adult birds were rebled and the serum was 
tested with both gallinarum and pullorum 
antigens in a dilution of 1:50. Of the 2,821 
samples submitted,* 191 were positive with 


*Tests performed by Division of Markets labora- 
tory under the direction of Meade Ferguson. 
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and 170 positive with 
This is roughly 6 per 


gallinarum antigen, 
pullorum antigen. 


cent positive reactions. 


positive reactors were promptly dis- 
posed of after each report of the test was 
received. We are not certain as to how 
thoroughly the cleaning and disinfecting of 
the premises were carried out. 

At this time we were supplied with the 
visceral organs of three reacting hens and 
of one reacting tom, for bacteriological 
examinations. 


P, JOHNSON AND Morris POLLARD 


TABLE |—Results of serum tests with stock cultures of Sh. gallinarum and S. pullorum. 
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full-grown turkey. These findings would 
indicate that there is great variation in th 
virulence of various strains of this organ. 
ism or that certain strains may increase 
markedly in virulence as more birds be. 
come affected. 


DISCUSSION 


The finding of Shigella gallinarum in the 
ovaries of the adult turkeys from the flock 
that produced the affected poults is pre. 
sumptive evidence that the poults came 


On gross examination of the heart, liver, 
ovary, and intestine of the three 
females, lesions were found only in the 
ovary of two. These each contained at 
least two somewhat darkened and deformed 


spleen, 


y and contained particles of what 
appeared to be curdled-yolk material. No 


gross lesions were found in the organs 


: from the tom. When these tissues were 
a streaked on agar plates, Sh. gallinarum 
recovered from the two affected 
ovaries. 


OLDER POULTS AFFECTED 

Fowl typhoid was later found to kill a 
large number of older poults on this farm 
as well as on several other farms in the 
county. The highest mortality occurred in 
birds of 6 to 10 weeks of age but severe 
losses also occurred in birds up to 14 weeks 
; age. The organism recovered from 
—— poults in this outbreak was highly virulent 
for both chickens and turkeys. Fed cul- 
tures as well as saline suspensions of the 
organism injected intravenously were fatal 
to all laboratory animals treated in this 
manner; these comprised three 6-week-old 
turkeys, two 10-week-old chickens and one 


Dilution of 1 1 1 1 1 1 1 1 1 1 1 1 1 
antigen 25 50 100 200 400 800 1,600 | 3,200 6, 400 12,800 | 25,600 | 51,200 | 102,400 
Organism from 
EXAMINATIONS OF ADULT TURKEY VISCERA from infected eggs. It is not absolute 


as the turkeys were not 
trapnested so that the poults could be 
traced to the mother hen. This outbreak 
of fowl typhoid was of a chonic nature in 
the adult birds and the organism involved 
seemed to be of very low virulence. In 
the poults, however, the course was acute 
and had all of the characteristics of an 
acute septicemia. 

A later extensive outbreak among poults 
6 to 12 weeks of age was of an acute nature 
and indicated the presence of a highly viru- 
lent organism for these birds. 

By testing at frequent intervals with 
pullorum antigen, the percentage of posi- 
tive reactors was reduced only from 8.7 
per cent to 6 per cent, and it seems doubt- 
ful that all infection could have been elimi- 


nated by this method. pe 


Nomenclature of Drug Specialties 


Among the reforms begging attention in 
veterinary medicine is an understandable 
nomenclature of drug _ specialties. The 
situation has become grotesque. Names 
change with countries and manufacturers 
without a governing hand, and veterinary 
medicine takes the brunt sa the unmanaged 


situation. 


proof, however, 
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THE APPEARANCE of an unknown disease 
affecting quail, Hungarian partridge and 
pheasants occurring periodically at a large 
state-controlled game farm prompted an 
attempt by this laboratory to isolate and 
identify the causative agent. In the hope 
that further research work would be stim- 
ulated to augment the existing scanty 
knowledge concerning wildlife diseases, the 
report of this study is submitted. 

Characteristic of the disease is the lack 
of definite outward symptoms of sickness 
in the birds until a few hours before death. 
The breeders often suddenly stop feeding 
and become listless; egg production may 
totally stop. Evidently the disease runs 
a chronic course in the older birds. In the 
young birds, however, an extremely acute 
type of infection takes place, with death 
occurring usually in three to six days after 
hatching. The young birds (three to five 
days) often develop diarrhea with an am- 
ber-colored, liquid rectal discharge sealing 
the vent. Symptoms of general weakness 
or emaciation occurring in the older birds 
are not sharply manifested. 

Mortality in the large hatches averages 
much above normal, the Hungarian part- 
ridge tending to be more susceptible. Yet, 
in some hatches fatalities may be only so 
slightly above this normal figure that no 
suspicion of prevailing sickness is aroused. 

At autopsy, a general septicemia is found. 
Inflammation of the organs, especially of 
the intestinal mucosa, may be seen. The 
liver is often enlarged and may be covered 
with small white nodules. Stained sections 
of the liver show the presence of small 
Gram-negative rods. 


EXPERIMENTAL PROCEDURE AND RESULTS 


Upon succumbing to the disease, the birds 
were autopsied as rapidly as possible and 
pieces of the liver, heart and intestine 


*\pplied Research Laboratories. 


A Coliform Intermediate from Diseased Quail 


By THOMAS DURFEE and M. WOLFE LERNER,* B.S., M.S. 
Dayton, N. J. 


cultured in nutrient broth. Agar plates 
were then poured and unlike colonies fished 
and slanted. Cultures of several 
taken from suspected breeders were treated 
similarly. In the case of the first few 


eggs 


birds and one egg, almost pure cultures of. 
the coliform intermediate (see below) were— 


obtained; therefore, 
agar plates were subsequently used to de- 
tect immediately colon-type colonies. All 
colonies chosen for study were carefully 
purified by serial inoculation and plating. 
Due to the unfortunate 
lapse of time between the death of the birds 
and the autopsies, most of the primary cul- 
tures were mixtures in which the usual 
organisms of intestinal origin abounded. A 
complete list of the flora found is as fol- 
lows: 
Proteus. 
from about 5 per cent of the birds and defi- 
nitely established as to identity. Two other 
bacteria of the genus Proteus were isolated 
from a small percentage of the birds. These 
organisms are tentatively identified as P. 
hydrophilus and P. pseudovaleriei. Slight 


necessary but 


eosin-methylene-blue | 


Proteus vulgaris was isolated 


variations in carbohydrate reactions, how- 


ever, seem to justify further work for defi- 
nite identification. 

Pseudomonas.._-A strain of a green 
chromogen-producing organism identified 
as the blue pus organism, P. aeruginosa, 


was isolated from about 10 per cent of the 


birds. 

Alcaligenes. — Alcaligenes faecalis was 
isolated from one bird and definitely iden- 
tified. 


Aerobacter. A strain of 


Aerobacter 


cloacae was isolated from one bird and defi- | 


nitely identified. 
Escherichia. Typical 
was found in about 30 per cent of the birds. 
It was identified by the determination of 
its complete cultural characteristics rather 
than by the appearance of the colonies on 
eosin-methylene-blue agar. 
iv™ 


Escherichia 


ck 
| 
t 
n 
8 
i 
h 
¥ 
‘ 
(24! 


THOMAS DURFEE AND M. WOLFE LERNER 


Jour. A.V.M.A 


From about 50 per cent of the birds and 
a few of the eggs (most of which were 
found to be sterile), a strain of E. freundii 
corresponding to the mnemonic “IMViC” 
 (—-+-—-+) was isolated. When freshly 
- jsolated, the organism takes a faintly bi- 
polar stain with methylene blue and gen- 
tian violet. This trait gradually disappears 
upon subculturing. Characteristic is the 
- rapidity of growth evidenced by the strain. 
Broth is rendered turbid and slants become 
visible as a white entire streak in only 
three to five hours. It produces little or 
no H,S in lead-acetate agar, fails to liquefy 
gelatin, grows abundantly on potato, re- 
duces nitrates, and ferments lactose, su- 
crose, dextrose, maltose, rhamnose, salicin, 
dextrin, xylose, mannitol, glycerol, galac- 
tose and levulose. It has no action on inulin 


and dulcitol. Cellobiose is rendered slightly 
sg On eosin-methylene-blue agar, col- 


bo 
for) 


onies are small, nearly typical coliform. In 
a few cases a tendency to assume the larger, 
moist type typical of Aerobacter was no- 
ticed. 

a The organism is pathogenic for white 
mice, rabbits, young chicks and young quail 
_ but not for guinea pigs or rats. In the 
former cases, recovery of the organism in 
pure culture was accomplished. 

After five months of cultivation it was 
found that some shifts of biochemical re- 
actions had taken place. The organism 
had changed from “IMViC” (— + -—- +) 
to (+ +--+). Dextrin was fermented 
with only a bubble of gas, and sucrose fer- 
mented only after four days. This obser- 
vation, however, is in agreement with work 
by Stuart et al! who report a shifting of 
(—-+—-4-) types to (+ +--+). Also 
in accordance with Stuart’s observations, 
the colonies on eosin-methylene-blue agar 

were now thoroughly typical coli colonies. 

DISCUSSION 

_ Davis? and Twisselbaum* both report an 

re eset disease of young chickens ap- 
parently caused by the colon bacillus. 

Other workers* investigating quail from 

the same source as the present birds also, 
isolated colon bacilli (as well as the blue 


*Private communication from the game farm. 


pus former) which they tentatively identj- 
fied as E. coli communior. 

Apparently, freundii is the causative 
agent of this particular infection. Isola. 
tion of the Proteus bacteria, the blue pus 
former and the others found would seem ty 
be of secondary importance since they are 
chiefly putrefactive organisms. Further 
work is being done at this laboratory to 
establish more thoroughly the causative fac- 
tor. 

It is interesting to note that this dis- 
ease is peculiar to those farms breeding 
Hungarian partridge as well as quail and 
pheasants, which is the case of the farm 
from which the infected birds were re- 
ceived, or to those other farms which have 
obtained stock from it. It is well known 
that it is difficult to breed Hungarian part- 
ridge, originally imported from Europe, in 
this country because of the high mortality 
experienced. This fact suggests the pos- 
sibility of the introduction of this infec- 
tion from Europe through the Hungarian 
partridge. 


SUMMARY 


Investigation of the bacterial flora in 
quail dying from an unknown disease has 
been carried out. 

Strains of organisms of the Proteus, 
Pseudomonas, Alcaligenes, Aerobacter and 
Escherichia genera have been isolated and 
identified. 

A strain of Escherichia freundii has been 
investigated. A shifting of its biochemical 
reactions was observed. 

This organism appears to be the cause 
of the unknown disease of quail, Hungarian 
partridge and pheasants. Work more thor- 
oughly establishing this fact is in progress. 
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i It is much easier to be critical than to be correct.—Benjamin Franklin. 


A Survey on Artificial Insemination 


IN AN EFFORT to determine just how much 
artificial insemination work is being done 
in the United States, a questionnaire was 
mailed to every worker known to the JOUR- 
NAL. The replies to this inquiry form the 
basis of this article. It must be borne in 
mind that since units are being organized 
all the time, any report of this nature can 
be only approximately complete. 

Interest in artificial insemination has 
been stimulated by the favorable results re- 
ported abroad, particularly in Russia and 
Denmark. The first unit in the United 
States was established in Minnesota, but 
this was largely an experimental project. 
The program was started in earnest with 
the establishment of the first New Jersey 
unit in May of 1938. Since that time, units 
have been started in many states. The en- 
thusiasm elicited by dairymen in general 
and the tenor of the letters received by the 
JOURNAL are convincing evidence that arti- 
ficial insemination is here to stay for at 
least the next few years. The future of 
the idea rests entirely with the results ob- 
tained over the years. 

It is apparent that veterinarians should 
play an important réle in the work, and 
those who are directing these units are, for 
the most part, cognizant of this. To be of 
complete service to the dairy interests, 
however, veterinarians must familiarize 
themselves with the subject so that if they 
are called upon to perform this work, they 
will be able to render efficient service. The 
technie of making the injections, the hand- 
ling of the equipment, and the proper eval- 
uation of the semen and its care are receiv- 
ing much attention in veterinary literature 
and at various veterinary meetings and 
clinies, 

We must not overlook the fact that arti- 


ficial insemination is a responsibility of our 
profession. For, whether we favor or 
whether we disapprove the project, the fact 
is obvious that cows are going to be bred 

by this method, and breeders are expecting — 
our assistance. 


ADVANTAGES AND DISADVANTAGES 


Briefly, the advantages of artificial in-— 
semination are: 1) Extends the influence 
of proved sires at a reasonable cost; 2) 
provides a method of proving sires more 
quickly; 3) permits the use of sires which 
have become incapacitated; and 4) elimi- 
nates certain disease hazards. 

Some of the disadvantages are: 1) It 
provides for the possible promiscuous dis- 
tribution of so-called bootleg semen—-semen 
which may contain pathogenic microérgan-— 
isms, and 2) the project contravenes the 
laws of nature, and only time will reveal 
the influence of this artificial act on the 
sperm cells and on the offspring. An asso- 
ciated problem is the possible reduction in — 


the number of blood lines. - 


New Jersey._-In New Jersey there are 
five units in operation, and the success of 
the project in that state is due largely to 
the efforts of Professor E. J. Perry. In 
fact, the accomplishments of the New Jer- 
sey units have stimulated the establish- 
ment of units elsewhere. About 5,700 cows 
are enrolled in the five New Jersey units. 
The members pay an entry fee of $5.00 and 
a like amount as an insemination fee. This 
fee provides for at least three insemina- 
tions, if that many are required. Addi- 
tional inseminations cost the owner $1.00 
each. The $5.00 breeding fee also includes 
an examination for pregnancy, if desired 


STATE ACTIVITIES 
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by the owner. The veterinarians employed 
by the associations devote their full time to 
this work. They receive a yearly salary of 
$2,000 to $3,000 and, 
allowance. In the New Jersey 
from May 16, 1938, to October 1, 1939, 
3,271 inseminations were made. Following 
the first service, 1,950 cows became preg- 
nant. The average conception rate of all 
bulls was 1.67. 


New 


in addition, a car 


unit No. 1, 


Hampshire._New Hampshire has 
one unit, which serves approximately 95 
dairymen. The unit comprises about 1,000 
cows. The membership fee is $5.00 and 
each member pays $5.50 for each cow bred. 
This fee includes three inseminations. Ad- 
ditional inseminations cost $1.50. Of the 
$5.50, $1.00 goes to the association’s bull 
fund, the remaining $4.50 to the veterinar- 
In addition to making the insemina- 
the veterinarian pays his own car 
provides quarters and cares for 
The first 360 cows bred required 
inseminations, or a concep- 


ian. 
tions, 
expense, 
the bull. 
a total of 
tion rate of 1.45. 

Maine. The one unit in Maine consists 
of 2,200 cows. Each owner pays a mem- 
bership fee of $5.00 and a breeding fee of 
$3.50. The veterinarian receives his car 
expense and a salary of $2,000 per year. 
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Massachusetts._-This state has one unit 
with a population of 500 cows. Member- 
ship costs $6.00, which includes Farm Bu- 
reau membership. <A charge of $5.00 is 
made for the service within a 20-mile 
radius. Two inseminations are allowed for 
this fee. The veterinarian receives $3.00 
for his services. 

Connecticut.._Two units are now operat- 
ing in Connecticut and a third is being or- 
ganized. The three units will have a total 
population of 3,750 cows. A charge of 
$5.00 is made for the service. Two veteri- 
narians are employed, each of whom re- 
ceives a salary of $2,500, which includes 
expense. 

Missouri has one unit consist- 
ing of 700 cows. The number of insemina- 
tions varies from 1.6 to 1.9. Originally, 
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tated his giving up the position. At the 
present time the work is being done 
the layman who formerly assisted him. 
New York.—-New York-has four units j; 
operation comprising approximately 33,16) 
cows. 


Three of the associations charg 
$5.00 per service, and the fourth $4.06 
This latter unit is experiencing financig 
difficulties. One association pays 
erinarian $1,800, and 3'5 cents per mile 
The largest association pays its techniciar 
$2.00 per cow. The third association pays 
its technician $1,800. He is not a veteri 
narian but received two years of veterinary 
training. In addition to making the injec. 
tions of semen, this individual also cares 
for and feeds the bulls. One unit is classed 
as a part-time unit and the work is done 
by the local veterinarian. The organiza- 
tion receives $5.00 for each cow and the vet- 
erinarian is paid $2.00 for each service. 
Records of one of the New York units 
show that 1,117 inseminations were given t 
619 cows. The conception rate was 2.12. 
The high figure might be explained by the 
fact that this group was not sorted. In 
another unit G. E. Birch reported that in 
439 cows artificially bred with the semen of 
seven different bulls, the rate of conception 
per insemination was 1.99 (The Cornell 
Veterinarian, October 1939). 

Pennsylvania._-This state has one arti- 
ficial insemination unit. The charge for 
three services, if that many are required, 
is $5.00. Two veterinarians are employed 
on a part-time basis and they receive $2.0) 
per insemination, plus 5 cents per mile for 
transportation. 


its vet 


Montana.—-Montana has one large arti- 
ficial insemination unit. A charge of $3.00 
is made when the cow is brought to the 
unit headquarters and $4.00 when the ani- 
mal is inseminated on the home premises. 
The veterinarian receives $1,800 plus free 
house rent. This unit is largely financed 
through the Farm Security Administration. 

Washington._-The State of Washington 
does not as yet have any artificial insemi- 
nation units. However, dairy interests are 
particularly anxious to prevent untrained 
persons from “peddling semen.” 
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California.—This state has one unit, sissippi have units in the process of or- 
which is sponsored by the Farm Security ganization. 


Administration. 

Ohio.Ohio boasts one very good artifi- 
cial insemination unit. The unit has 160 
members and the cow population approxi- 
mates 1,000. Membership costs $5.00 and 
a service fee of $5.00 is charged for each 
cow. The veterinarian is a full-time em- 
ployé of the association and is paid $2,200 
and is furnished a modern house on the 
farm where the bulls are kept. He also 
receives 4 cents a mile for traveling ex- 

If on a regular call to a member 
the veterinarian charges $1.00 for 
failed to 


penses. 
farm, 
the treatment of cows which have 
If a special visit is made, the 
charge is $2.00. The association maintains 
six bulls of the Holstein, Jersey and 
Guernsey breeds. 

Tennessee._-This state has one unit con- 
sisting of 80 members, and about 900 cows 
are included in the program. Thus far the 
rate is 1.983. The insemina- 
tion rate in respect to the cows which 
conceived is 1.6. The’ technician is 
not a veterinarian but has received special 
training in the physiology of reproduction 
and artificial insemination work. He re- 
ceives a salary of $1,800 per year and the 
association provides the gas and oil for his 


conceive. 


insemination 


car, 

Wisconsin.—At the present time Wiscon- 
sin has two units in operation, and plans 
are being made for the organization of an- 
other. 


FARM SECURITY ADMINISTRATION 
Alps ARTIFICIAL INSEMINATION INTERESTS 
The Farm Security Administration has 
been active in helping to establish units for 
FSA borrowers. In the case of the Shelby 
County Illinois association, 90 per cent of 
the members are borrowers. The number 
of units established for. FSA borrowers is 


OTHER STATES ARE ORGANIZING UNITS. 

'n addition to the states already reported, 
North Dakota, Texas, Indiana, Arizona, 
Michigan, Minnesota, Nebr aska and Mis- 


All of the going artificial insemination © 
units appear to be well organized. Each 
unit operates under a constitution and by- | 
laws, and it might be mentioned here that 
a model document for artificial insemina-_ 
tion units has been prepared jointly by the | 
U. S. bureau of animal industry, the bureau © 
of dairy industry and the Farm Security 
Administration. Copies of this document. 
can be obtained by writing to the U. S. De- 
partment of Agriculture, Washington, D.C. 

In general, the extension dairymen and 
veterinarians who furnished the informa-| 
tion for this report stated that the members | 
are well satisfied with the results, and that 
the number of new units being established — 
speaks for the success of the idea. How- 
ever, a number of men reported that, in 
their opinion, artificial insemination has 
been overexploited in the lay press and_ 
that, consequently, many farmers expect 
the impossible. Some farmers have 
led to believe that artificial insemination 
is a panacea for practically all breeding 
disturbances. This, certainly, is not the 
case and, to prevent such misunderstand- 
ings, it is advisable for veterinarians and 
others engaging in this work to explain to 
the unit members, while the unit is still in~ 
the process of organization, the problems 
involved and the degree of success that may 
be anticipated. 


been 


Losses in Trucking Live Stock ae _ 


THE FREIGHT RATE of trucking live stock 
is lower than that of railroads but the 
losses from injuries the stock receive in 
trucks runs into higher figures. Through 
educational campaigns conducted by such 
organizations as the National Live Stock 
Loss Prevention Board the from 
bruising and other types of physical injury 
on railroads were somewhat reduced, but 
when trucks began to handle a large per- 


losses 


centage of the animals shipped to markets, 


the losses from injury mounted again. 
There was a new crowd to educate. 
To overcome the new menace the Na- 


tional Live Stock Loss Prevention —— 
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7 ** issues a seal of approval to truckers, in the 

form of a metal shield of 9”x 11” to tack 
- upon the trucks of those who meet certain 
standards in equipment and personnel. The 
temptation to overcrowd trucks accounts 
for much of the bruising. The possession 
of the seal is, of course, entirely voluntary. 
In Wisconsin the state humane society 
watches for violations of the specifications 
by those to whom the seal has been issued. 


Invitations for the 1942 Meeting 


THE MEETING for 1941 will be held in In- 
dianapolis, Ind., and according to an ac- 
tion taken by the Executive Board and 
approved by the House of Representatives, 
the meeting of 1942 must be held in zone 4, 
meaning west of the line Texas-Kansas- 
Nebraska-South Dakota-North Dakota-Sas- 
katchewan, in other words, in the Mountain 
and Pacific Coast states, Alberta and Brit- 
ish Columbia. 

Invitations should be filed at the central 
office before the first of April of this year 
in order that the facilities of the various 
cities sending invitations may be investi- 
gated and reported upon at the Wash- 
; ington meeting in August. Meeting places 
are now selected two years in advance. 

Members interested in the selection of 
meeting places are referred to page 751 of 
the December 1939 issue of the JOURNAL, 
which shows that the 1943 meeting must 
be held in zone 1, which comprises the Mid- 
dlewest, Ontario, Manitoba and acme 


wan, 
a, 


Revised Constitution and 
Administrative By-Laws 
IN THE November, December and January 
=, issues the new basic laws of the Association 
were published. A reprint of them will 
soon be sent to all of the officers, commit- 
tee members, members of the House of 
Representatives and deans of the colleges. 
Members may obtain a copy on request. 
All concerned are reminded that this is 
not the final document. Every article, sec- 
tion and subsection must be approved by 
the House of Representatives at the Wash- 


ington meeting. 
dropped or added. 

Up to the present time two principa! ob. 
jections have been raised. The one is the 
objection to article III, section e, page 635 
of the November 1939 issue, which provides 
for the admission of associate members 
who are not veterinarians. This is one of 
the hangover recommendations of several 
years which should be decided once and for 
all time. The other (page 120, January 
1940) is the objection to raising the dues 
from $5.00 to $7.50 a year. This proposi- 
tion has been weighed for several years by 
the Executive Board but was never brought 
before the Association. The Executive 
Board has thought that the time has now 
arrived to settle this question also, in order 
that the administrative councils can plan 
accordingly. 

Another controversial subject is the sec- 
tion on advertising in the Code of Ethics 
(pages 92-93, January 1940) which may 
arouse considerable opposition. 

The attention of members is invited to 
the importance of instructing their dele- 
gate to the House of Representatives as to 
their wishes in this and other matters 
concerning the affairs of the national asso- 


ciation. 
The Journal 


ACCOMPANYING the remittances of the dues 
for 1940 is a host of flattering inscriptions 
on “the improvement of the JOURNAL’’ in 
numbers sufficient to turn the heads of 
the editorial staff to an extent character- 
istic of the species. Anyone who gives 
birth to twelve children a year, each one 
differing from the other, is naturally anx- 
ious about their fate and, quite as naturally, 
appreciates compliments about them. But, 
also like all species of the editorial genera, 
the editorial staff of the Association is not 
permitting itself to believe that room for 
improvement is not still vast and _ neces- 
sary. 

The task of building up a magazine ‘hat 
comes along with unerring regularity and 
embellished by strict attention to the art of 
modern printing together with the best 


Parts may be revised, 
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material we are able to collect and edit, is 

by no means complete. The veterinary 

Ib- service such as that of the United States 

he and Canada has too many diversified 

35 branches ——too many groups interested 

es mainly in their own bailiwicks—to plan 

rs and carry out the printing of a monthly 

that will at once give universal satisfac- 

tion. The schools and their students, the 

practitioners of two widely separated fields, 

; the regulatory and research services of the 

as central government and of the states and 

territories, and the producers of veterinary- 

medical supplies who cultivate the confi- 

dence of the college-trained clinicians, is 

not an easy assemblage to serve effectively 

and universally well with the literature each 

group requires. Although the task is dif- 

1 ficult to execute, it has been too long post- 

poned in the countries comprising the As- 

sociation’s jurisdiction. It includes the 

5 printing of a large journal, the expendi- 

ture of more of the Association’s income, 

and the building up of fact-finding services 

to fill in the pages with suitable material. 

The secretaries of the component asso- 

ciations, the resident secretaries, and the 

associate editors are depended upon to re- 

move the JOURNAL from the hit or miss 

class of publication. Gradually, these and 

other groups are building up a better pub- 

lication and it is to them the members 

will eventually have to send their compli- 

ments. The veterinary profession is not 

: yet a smooth-running machine, but it is 
improving quite rapidly. 

The central office thanks the members for 

their complimentary remarks. All it has 

to return is the will to do better. 


Aspirin, a Paradox 
ASPIRIN, or 


is an ex- 
ample of useful drugs unwisely exploited, 
unwisely introduced for public use before 
running the gamut of scientific medicine. 


acetylsalicylic acid, 


As a consequence, aspirin, despite its in- 
contestable merit as an analgesic and anti- 
pyretic, has had to surmount 40 years of 
fair ond unfair criticisms to arrive at its 
present appraisal in therapeutics. Aspirin 
ane been denounced in the literature (per- 


haps beyond rational limits) and therefore 
has had to travel the hard road to the medi- 
cine cabinet, where it still stands challenged 
as a harmless home remedy. Physicians 
prescribe it reluctantly and the best works 
on pharmacology still find many “alarming 
effects” from its use. 


Aspirin was discovered in 1899 and was 


introduced as a secret remedy, particularly 
for headaches, and to the medical profession 
as an improvement over the “~ritant salicy- 
lates which the best of human stomachs 
could not tolerate sufficiently to permit 
them to exert the remote action sought. 
Aspirin was introduced as an improvement 
over the usual salicylates and time has 
proved it to be just that. It was quickly 
recognized as such from the beginning, and 
no stretch of time is apt to change the 
prevailing opinions. The makers, however, 
heaped a lot of criticism upon themselves 
by not first taking the medical profession 
into their confidence instead of going first 
to the victims of headache as the main out- 
let for their fine discovery. It is doubtful 
if the medical profession could have “sold” 
more aspirin through the years than is now 
being sold at the drug stores, taverns and 
cigar counters, but it certainly would not 
have taken 40 years to popularize such a 
useful drug through legitimate medical 
channels. 

The moral taught by the rating of aspirin 
in the practice of medicine is that the mak- 
ers of legitimate specialties will always find 
smoother and faster sailing for their prod- 
ucts by routing them over the channels 
charted by medical science. The direct road 
to the layman is always the longest, and 
never pleasant. 


THE BENEFITS of organized medicine were 
shown when the British Medical Associa- 
tion formed an emergency committee to sup- _ 
ply the medical needs of the fighting forces — 
and civilians injured in air raids. With 
the smudges of war cloaking the whole | 
world, are we who are charged with con- 
the food of our or- 
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HEALTH OF 
ANIMALS 


At top left is the Centre Block, 
federal houses of Parliament, 
Ottawa, Ont. Right, lookina 
west on Wellington street in 


Ottawa, one sees the Parlia- 
ment buildings and govern- 
ment administration buildings. 
The Confederation building is 
seen in the distance, at the 
end of the open roadway. 


At left is A. E. Cameron, ener- 
getic veterinary director gen- 
eral of the federal health of 


animals division. 


: 


This is the First a a series a 


articles, to be presented in 
the JOURNAL from time to 
time, dealing with veterinary 
medicine in other lands. 
Since the problem of animal 
diseases varies with the geo- 
graphical location, the pub- 
lication of a number of rep- 
resentative reports should 
offer an interesting cross 


section of the 


profession. 


+> 


Right, Confederation building, which 
houses the Dominion Department of 
Agriculture. 


Like the United States bureau of animal industry, Canada's health of animals division 
is a skilled animal-disease- combating, public- health-protecting army always in action 
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lways meticulously primed for battle with the hazards whi 1 teed 
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taining animal matter; and old or second- mals. All the tuberculin testing is carried 
(254) 


IN A COUNTRY such as Canada the govern- 
ment could not afford to ignore the protec- 
tion of the health of its live stock because 
if serious disease were introduced from 
other countries or allowed to spread within 
the Dominion itself, the whole animal in- 
dustry would be imperiled. 

In Canada the health of animals division 
of the federal department of agriculture is 
allotted this duty. It operates under the 
Animal Contagious Diseases Act and the 
Meat and Canned Foods Act. The object 
of the former act is to prevent the entrance 
of disease and to control disease within 
Canada, while the latter governs the im- 
portation of meats and the inspection of 
meats and meat-food products for export. 

The health of animals division is headed 
by the veterinary director general assisted 
by a chief veterinary inspector and two as- 
sociate chief veterinary inspectors, with 
district veterinary inspectors in charge of 
a district, usually a province. Approxi- 
mately 500 veterinarians are employed in 
this work. The control of reportable dis- 
eases is thus centralized, and as federal 
regulations supersede those of other 
authorities, the provincial governments 
take no action with scheduled diseases and 
leave the responsibility to the Dominion 
government. There are approximately 700 
employés in the health of animals division. 

In order to prevent the introduction of 
disease, animals can be brought into Can- 
ada only at specified ports of entry, and 
quarantine stations are maintained at cer- 
tain seaports and points along the interna- 
tional boundary. No animals, except horses 
from Europe, may be imported from over- 
seas except under permit from the minister 
of agriculture and no permits are issued 
for ruminants or swine from countries in 
which foot-and-mouth disease, pleuropneu- 
monia or rinderpest exist. 

The importation of all hides, wool, hair 
and animal products is restricted. Straw 
or fodders, whether for food or for use in 
packing merchandise; grains and millfeeds 
likely to be used for animals; products con- 


hand bags and meat covers, are prohibited 
or allowed entry enly under specified dis. 
infection requirements. Only _ cooked 
canned meats and meat-food products are 
allowed entry from countries in which foot. 
and-mouth disease exists. No ships ar 
permitted to dock with live animals sus. 
ceptible to foot-and-mouth disease, 
when carried as ships’ stores, unless _per- 
mission is given by the minister of agri- 
culture. Garbage from ships must be d 
stroyed under supervision or carried out 

sea. The importation, manufacture and 
sale of veterinary biological products ar 
carried on under license and most live vac- 
cines or viruses are prohibited. For ex- 
ample, no hog-cholera virus is permitted to 
be manufactured or imported into Canada. 

These regulations are a formidable bar- 
rier and are irksome to importers but on 
the other side of the ledger Canada maj 
be credited with a remarkable freedom 
from serious diseases of live stock. During 
the past 50 years no animal plagues such 
as foot-and-mouth disease, rinderpest or 
pleuropneumonia have occurred among 
Canadian herds. 

The control of scheduled diseases within 
Canada is energetically carried out. An- 
thrax is not prevalent although odd cases 
occur in Ontario and Quebec. Dourine of 
horses was eradicated 19 years ago and no 
sheep scab has occurred in the past eleven 
years. Glanders, hog cholera and rabies 
are comparatively rare and are rapidly con- 
trolled. Rabies is controlled by destruc- 
tion of all stray dogs, quarantine of all sus- 
pected contacts and destruction of all 
known contacts. Glanders and hog cholera 
are dealt with under a policy of destroying 
all infected animals and payment of com- 
pensation. 

The campaign against bovine tuberculosis 
is carried on under policies somewhat sim- 
ilar to those in force in the United States, 
with accredited herds and areas. However! 
there is also a supervised-herd plan in 
which the same procedure is followed 
no compensation is paid for reacting ani- 
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out by full-time veterinary inspectors of 
the health of animals division and a number 
of part-time veterinary inspectors. All 
compensation is paid by the federal gov- 
ernment. In area testing the provincial 
governments assist by providing transpor- 
tation. 

All cattle in the districts surrounding the 
large centers of population have been 
tested. Altogether, more than one third of 
the cattle in the Dominion have passed the 
tuberculin test. 

It is interesting to note that as far back 
as 1903 all cattle reacting to official tu- 
berculin tests had to be permanently 
marked with the letter T punched in the 
right ear. This is still the mark used in 
Canada. It is also of interest that the 


Municipal Tuberculosis Order, passed in 
1914, although largely a public health meas- 
ure, was the first policy under which com- 
pensation was paid for reacting cattle, all 
of which were required to be slaughtered 
under supervision. 

Assistance is offered to any stock owner 
who wishes to establish a herd free from 
Bang’s disease, but the policy is a voluntary 
one. Reactors to the blood test are marked 
by a B tattooed on the ear. Although most 
of the reactors are slaughtered, slaughter 
is not compulsory and no compensation is 
paid. 

All railway stock cars passing through 
the important railway centers (about 30 in 
number) must be cleansed and disinfected 
before proceeding and all cars or trucks 


SENIOR VETERINARY OFFICERS OF THE HEALTH OF ANIMALS DIVISION 


Back row, left to right: District Veterinary Inspectors W. H. McKenzie of British Columbia, J. C. Hargrave 
of Alberta, R. H. Lay of Manitoba, Wm. Moynihan of Ontario, J. O. Langevin of Quebec, and E. B. Ungar 
Front row, left to right: Orlan Hall, essociate chief veterinary inspector; M. Barker, 
chief veterinary inspector; A. E. Cameron, veterinary director general; C. O. Maconachie, associate chief 


of Maritime provinces. 


veterinary inspector; and W. H. Marriott, senior veterinary inspector. 
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tion from hog cholera and trichinosis, all 


garbage obtained elsewhere than on the 

premises may be fed to swine only under 
license from the veterinary director gen- 
eral. A license is issued only if the prem- 

ises are in a sanitary condition and ade- 
fe quate cooking equipment is provided. When 
4 twelve swine or less are kept, an ordinary 
a | stock cooker properly housed is sufficient, 
ai but if more than twelve swine are kept, 
| steam-cooking equipment must be installed. 
eT Within the various provinces the pro- 
-_-vineial government is responsible for the 


inspection of meat, but no meat or meat- 
food product may be exported from one 
province to another or out of Canada un- 
less it has undergone federal inspection. 
This work is carried out by the meat-in- 
spection section of the health of animals 
division. There are some establishments 
under inspection and their products may 
also be sold within the province. Approxi- 
mately 50 per cent of all meats used in the 
Dominion are federally inspected. The in- 
spection is thorough and complete from the 


abattoir yards until the finished product 
is shipped out for consumption. A numbe) 
of lay inspectors assist in maintaining sani- 
tary conditions throughout the establish- 
ments. Products certified by the health 
of animals division are acceptable in all 
foreign countries. 

The first officer in charge of animal-health 
administration was Duncan McEachern, 
“ who impressed upon the government the 
oe need for quarantine against foreign 
=| plagues. He was followed by J. G. 
ari Rutherford, who was responsible for the 
| inauguration of Canada’s meat-inspection 

service and was the first veterinary direc- 
He was succeeded by F. Tor- 
rance and G. Hilton. Rutherford and Tor- 
rance were presidents of the American 
Veterinary Medical Association (1908-1909 
and 1917-1918, respectively). Undoubtedly, 
Rutherford was one of the greatest veteri- 
narians of his time. He was responsible, 
perhaps more than any other individual, 


q tor general. 


time the live animals are brought into the’ 
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conveying restricted products or diseased for starting the great campaign against 

ce tt animals are disinfected immediately after bovine tuberculosis in North America. Hi|- 

oy they are unloaded. ton was a member of the Executive Board 
er 7 As a protective measure against infec- of the American Veterinary Medical As- 


sociation for many years and his successor, 
Cameron, has served on the Board for seven 


years. 


| 


Veterinarians Needed 
WRITES a breeder of dogs in an Ohio city 
of more than 8,000 population: “I would 
like your opinion about having a _ veteri- 
narian locate in ...... , Ohio, and subsidize 
him in some way, furnishing at least office 
expense. We had a fine young man locate 
here in 1935, but after two years he left 
to take a salaried position in another city. 
At the present time we have to drive over 
25 miles for veterinary service. During 
the last three or four weeks we have had 
eight dogs die of distemper.” 


Practitioners Need Universal 
Representation 

EVERY BRANCH of the veterinary service is 
progressing in excellent condition. Colleges, 
veterinary corps, state and national re- 
search laboratories and regulatory services, 
and commercial sources of biological and 
pharmaceutical supplies are all prosperous. 
Likewise, they are all practically 100 per 
cent patrons of the national association 
and, as they are expected to do, they use 
it to further their several interests. It is 
obviously more than a coincidence that the 
clinical branch, especially the one devoted 
to mixed practice, is the least contented. 
Its representation in the membership com- 
pared with the total membership is not 
large enough. 

The A.V.M.A. is a strictly democratic 
organization. The members rule. Hence, 
the practitioners should see that their non- 
member colleagues enroll in order to aug- 
ment the influence needed to overcome the 
abuses under which they labor. If there is 
any other solution, we do not know what it 
is. Nothing less than universal represen(a- 
tion of their branch in the councils of 
organized veterinary medicine should be the 
practitioners’ objective. 7 
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February in the entire history of the Association. , ashi “>= 


First Listingy 
4 
CLYDE DEWEY Epwarps, WILLIAM 
1033 Donovan Ave., East St. Louis, Ill. Cambria, Wis. 


D.V.M., Terre Haute Veter 


inary College, 1913. DVS. Grand Rapids 


Vouchers: Thomas C. Hinkle, Jr., and G. H. 1906. Vouchers: James 


Bruns. 


BATCHELDER, RAY MERTON 
145 College Ave., Ashland, 


ers: B. H. Edgington and 


Baum, MARTIN DAVID 


P. O. Box 1086, Sacramento, 
D.V.M., Cornell University, 
Rollin R. Smith and Benjamin F. Corbin. 


BowER, JOHN H. 


P. O. Box 355, Santa Ana, 
D.V.M., Ohio State Univer 


ers: W. L. Curtis and G. 


BUNDE, HAROLD J. 
Sullivan, Wis. 


B.V.Se., Ontario Veterinary College, 


Vouchers: 
guson. 


CHADDOCK, THEODORE THOMAS 


Poynette, Wis. 


4 Phelps. 


Ohio. Ivanhoe, Minn. 


~ 
ELLGEN, WALTER FRANCIS 


D.V.M., Ohio State University, 1932. Vouch- D.V.M., Iowa State College, 
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1933. 
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FRITCHEN, FREDERICK J. 
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1939. D.V.M., Chicago Veterinary 
cad T. Fer- Vouchers: W. Wisnicky and William Madson. 


GARLIE, ADOLPHE O. 
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D.V.M., Iowa State College, 1938; B.S., Mon- Kk. G. Hughes and E. B. Ingmand. 
tana State College, 1931; M.S ———— 
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College, 1935. Vouchers: E. B. Ingmand and GLASSMAN, ALBERT N. 
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CooLey, RicHARD SEYMOUR 


“05 Post Office Bldg.. South St. Paul, Minn. ’ 

D.V.M., Ohio State University, 1919. Vouch- GORPLICK, ARTHUR NATHANIEL 

ers: R. M. Gow and E. Heiny. _—© 


CoYyLE, EMMANUEL FRANCIS 
249 Barrett Ave., Audubon, 


D.V.M., Texas A. & M. College, 1938. Vouch- 


ers: I. H. Shaw and L. A. 


DeNNIS, WALTER ROLAND 
Box 193, Trion, Ga. 
D.V.M., Cornell University, 
H. C. Stephenson and H. J. 
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M.D.C., Chicago Veterinary 
Vouchers: T. H. Ferguson and B. 


1916. 


Wis. 


1934. 


College, 1910. 


A. Beach. 


5700 W. Lake St., Minneapolis, Minn. 
D.V.M., Iowa State College, 
D. B. Palmer and R. A. Merill. 


Vouchers: 


College, 1915. 


Vouchers: 


10 Vine St., Hartford, Conn. 
D.V.M., Ohio State University, 1937. Vouch- 
ares ers: Erwin Jungherr and Oscar V. Brumley. 


Ohio State University, Columbus, Ohio. 
V.M.D., University of Pennsylvania, 1937. 


tere Vouchers: W. F. Guard and J. H. Knapp. 


N. J. Gray, Harry J. 
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HARTLE, GEORGE G. 
1938. Vouchers: 
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M.D.V., McKillip Veterinary 
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HIPENBECKER, RALPH B. 
Fennimore, Wis. 
D.V.M., Indiana Veterinary College, 1922. 
Vouchers: C. W. Burch and W. Wisnicky. 


Hoop, JOHN R. 
1212 Belmont, Fresno, Calif. 
D.V.S., Kansas City Veterinary College, 1910. 
Vouchers: W. L. Curtis and Cyril Golding. 


HopkKINs, LENLY THOMAS 
Station H, Route 2, Washington, D. C. 
D.V.M., Chicago Veterinary College, 1918. 
Vouchers: John R. Mohler and William M. 
Mohler. 


HORNBACKER, WALLACE VICTOR 
121 N. Monroe St., Lancaster, Wis. 
D.V.M., Michigan State College, 1938. Vouch- 
ers: James S. Healy and William R. Winner. 


HOSTETTER, HARVEY 
Albion, Ind. 
D.V.S., Grand Rapids Veterinary College, 
1906. Vouchers: O. C. Shockley and J. C. 
Schoenlaub. 


JONES, DONALD LEROY if 7 
44 Fourth St., Fond du Lac, Wis. 7 oe 
D.V.M., Iowa State College, 1934. Vouchers: 
H. E. Wicker and E. B. Ingmand. 


JONES, MARION JAMES 
Milaca, Minn. 
D.V.M., Iowa State College, 1934. Vouchers: 
. B. Ingmand and G. A. Pollman. 


JORGENSON, C. 

Morgan, Minn. 
D.V.M., Iowa State College, 1929. Vouchers: 
Ek. H. Gloss and H. E. Schwermann. 


KANNING, HERBERT H. 
Truman, Minn. 
D.V.M., Iowa State College, 1934. Vouchers: 
E. B. Ingmand and John N. Campbell. —s_—© 
Kraus, KENNETH W. 
Lewiston, Minn. 
D.V.M., Iowa State College, 1938. Vouchers: 
George S. Failing and N. A. Roettiger. 


26 Greenwich Ave., New York, N. Y. a, 
D.V.M., Ohio State University, 1938. Vouch- 
ers: Mark Sternfels and W. F. Guard. 


Krueger, Epwin W. 
Hustisford, Wis. 


o B.V.Se., Ontario Veterinary College, 1939. 
7 Vouchers: J. O. McCoy and W. R. Wastrack. 


LARSON, HAROLD M. 
Evansville, Minn. 
D.V.M., Iowa State College, 1934. Vouchers: 
3 John E. B. Mouw and E. B. Ingmand. 


LEARY, DANIEL H. 
Soldiers Grove, Wis. 
M.D.V., McKillip Veterinary College, 1507 
Vouchers: W. Wisnicky and George A. Gettel. 
man. 


LEONARD, LELAND DAVID 


4747 Ventura, Fresno, Calif. 
D.V.M., Colorado State College, 1933. Vouch. 
ers: W. L. Curtis and W. F. Betzold. 


McDERMID, ARLYE 
Poynette, Wis. 
D.V.M., Iowa State College, 1938. Vouchers 
W. Wisnicky and E. B. Ingmand. 


MABRY, HENRY HARRISON 
Lodi, Ohio. 
D.V.M., Ohio State University, 1934. Vouch- 


ers: W. F. Guard and J. hes Knapp. a 


MADISON, RUSSELL MARTIN 
Station Hospital, Chanute Field, Rantoul, Tl 
D.V.M., Kansas State College, 1937; MS. 
Ohio State University, 1939. Vouchers: C. C. 
Morrill and R. R. Dykstra. 


MARTIN, R. S. 
695 S. Fourth St., Beaumont, Texas. 
D.V.M., Texas A. & M. College, 1937. Vouch- 
ers: J. G. Kerr and W. T. Bell. q 


MILKE, FRED W. 
914 W. National, Milwaukee, Wis. 
D.V.M., Indiana Veterinary College, 1922 
Vouchers: W. Wisnicky and I. G. Martin. 
MILLER, HOMER ALEXANDER 
M.D.V., McKillip Veterinary College, 1904. 
Vouchers: E. D. Anderson and G. M. Wagzga- 
man. 


Moen, LEONARD A. 
Sacred Heart, Minn. eats: 
D.V.M., Iowa State College, 1938. Vouchers: 
John N. Campbell and Dwight A. Smith. 


MunNpy, Leo F. 
679 E. Euclid St., Salem, Ohio. 
D.V.M., Ohio State University, 1938. Vouch- 
ers: George S. Mechling and W. F. Guard. 


MYERS, RALPH W. 
Owatonna, Minn. 
D.V.M., Kansas City Veterinary College, 1915. 
Vouchers: A. H. Schmidt and John N. Camp- 
bell. 


NAYLOR, HARRY B. 
924 S. Haskell, Dallas, Texas. 
D.V.M., Texas A. & M. College, 1938. Vouch- 
ers: M. B. Starnes and J. Gilbert Horning. 
NELSON, T. H. 
Fairfax, Minn. 
D.V.M., Kansas State College, 1934. Vouch- 
ers: E. H. Gloss and Don H. Spangler. 
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TUCKER, CARL C. 


Noyes, LARoy | 
2007 West Cliff Rd., West, Fort Worth, Texas. 606 E. Washington Blvd., Fort Wayne, Ind. 
D.V.M., Kansas State College, 1918. Vouch- D.V.M., Ohio State University, 1935 Vouch- | 

ers: Edgar D. Wright and R. C. Julien. — 


ers: J. Gilbert Horning and H. L. ay 


RICHARD CALVIN 


WARD, JENNINGS LEE 


143 E. High St., Painted Post, N. Y. ae) f 
Carroll, Ohio. 
Davi F. Guard and J. H. Knapp. 


WERRING, DONALD NEIL 
Springfield, Minn. 
D.V.M., Iowa State College, 
E. B. Ingmand and John N. 


McIntosh, Minn. 
.V.M., Chicago Veterinary College, 1914. 
Vouchers: E. B. Ingmand and John N. Camp- 


bell. 


1934. Vouchers: 
Campbell. 


PETERSON, ALFRED 
Crookston, Minn. 


JOHN JACOB 
36th St., Cleveland, Ohio. 


WICKHAM, 
4227 W. 


D.V.M., Iowa State College, 1932. Vouchers: 
H. Gloss and C. R. Smit. D.V.M., Ohio State University, 1938. Vouch- 
itt oe ve ers: W. F. Guard and J. H. Knapp. 
QuiRK, JOHN A. 
Ada, Minn. 
B.V.Se., Ontario Veterinary College, 1915. Second Listing 


John N. Campbell and E. H. Glos Baumwell, Earl, 2233 Ocean Ave., Brooklyn, 


Border, Charles Richard, Elizabeth City, N. Car. 


Vouchers: 


RocKWELL, HuGH G. 


203 Federal Bldg., Olympia, Wash. 


BS., D.V.M., State College of Washington, Brewer, N. Ronald, 955 N. Hoyne Ave., Chi-— 
1938. Vouchers: Marvin R. Hales and H. D. cago, Ill. 
Cox, Charles Edward, Burgaw, N. Car. 


jergman. 
Harry I., 30-76 31st St., Astoria, 


Goldwasser, 


RoLIGHED, MARVIN H. 


1903, Keller, William G., Constableville, N. Y. 
D.V.M., Indiana Veterinary ( ollege, ““"" _Lentner, Max Sanford, Superior, Neb. 
Vouchers: Campbell. 7 


E. H. Gloss and John N. 


q 
Madison, Minn. 
D.V.M., Iowa State College, 1932. 
Ek. H. Gloss and E. B. Ingmand. 


McCurdy, Jon Alan, Headquarters District “E 
CCC, Camp Beauregard, La. 
 MeKinney, Claude F., Arthur, II. 
Merchant, Willard R., 24 South 5th East, Salt 
Lake City, Utah. 

- Nicholas, Daniel Webster, Fairmont, Minn. 
 Niffenegger, Dean L., Whiting, Iowa. 
Potter, Harland Roy, 503 Drummond Rd., Stam- 
ford Centre, Ont. 


Vouchers: 


Scorr, Morris 
Poynette, Wis. 
D.V.M., Iowa State College, 


1938. Vouchers: 


E. B, Ingmand and W. Wisnicky. Reddin, Lester, Jr., 163 Hunt Ave., Pearl River, 
SHLIMOVITZ, BENJAMIN N. Y. d 
Black River Falls, Wis. Rosen, Louis E., 6966 Ogontz Ave., Philadel- 
D.V.M., Indiana Veterinary College, 1921. phia, Pa. 
Schiller, Harry, 66 W. Tremont Ave., Bronx, 


Vouchers: James S. Healy and W. R. Winner. 
Schultz, R. R., Mt. Vernon, Ind. 


Starke, Charles Frederick, 360 Northfield Ave., 


Stark, ABRAHAM MAURICE 
144 E. 57th St., New York, N. Y. 


).V.M., Cornell University, 1910. Vouchers: West Orange, N. J. 

Herman Stark and Ray W. Gannett. “We - Westerfield, Clifford, Department of Animal 

SUPLEE, DALE Pathology, University of Kentucky, Lexing 
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‘ Wilson, James Ewell, 1110 Gayley Ave., West- 

).V.M., Kansas State College, 1931. Vouch- 
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Ww ixom, Herald G., 250 E. Pine, Stockton, Calif. 
The amount that should accompany an appli- 
ation filed this month is $9.58. This includes 

membership fee and dues to January 1, 1941, 

including subscription to the Jou RNAL, 
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CLINICAL DATA 


The Occurrence of the Guinea-worm, Dracunculus Medinensis, 
in a Dog and in a Mink, with a Review of this Parasitism™ 


Ames 

THIS PARASITE was reported for the first 

time in a fox in the United States (from 

Iowa) by Benbrook' in 1932. Since then 

it has been diagnosed here in two addi- 

tional hosts. In 1936, it was found in a 

ranch-raised mink in Iowa, and in 1939 

a case occurred in a house dog in South 
Dakota. 

Because few veterinarians or physicians 
in this country are familiar with the 
Guinea-worm (= Dracunculus medinen- 
sis) it seems advisable to include, with the 
above cases, a summary of what various 
investigators have learned regarding it. 

According to Craig and Faust,’ this 
nematode has been known since the days 


, lowa 


Despite the fact that apparently no 
human infestations have originated within 
the United States, this parasitism is a seri- 
ous problem in man for many parts of the 
world. Its increasing recognition in ani- 

mals of the United States gives it oodaaaa 


lar interest at this time. 7 % 


DESCRIPTION OF THE PARASITE 


D. medinensis is an elongated, cylindri- 
cal, white nematode. The lengths of the 
mature females have been reported up to 
400 cm. (13 ft.), but those occurring i 
man appear to average about 100 cm. (3. 
ft.) in length. The width varies between 
1 and 2 mm. 


25 


of antiquity. The adult worms ordinarily 
locate in the subcutaneous tissues and 
fasciae. Here they are responsible for 
severe inflammatory reaction accompanied 
by a toxemia and, frequently, secondary 
bacterial infection. 


2 


Moorthy‘ gives a detailed description of 
the worm, based upon measurements of 45 
males and 178 females obtained from six 
experimentally infected dogs in India. His 
measurements for females are from 1.5 to 
53 cm. (.59 to 22 in.) long and up to 1 mm. 


* 


+ 


According to Chitwood," up to 1933 there 
appear to be no valid records of D. medi- 
nensis (Linnaeus, 1758) in man from cases 
originating in the United States. Four 
cases in man had been reported from North 
America? * © but the individuals concerned 
had been abroad in countries in which the 
parasite is known to be endemic. These 
human cases were observed in New York 
and in South Carolina. Chitwood* did study 
specimens of this parasite in the raccoon 
from Ontario and New York, in the mink 
from Nebraska and in the fox from Iowa 
(same source as that reported by Ben- 
brook!), 


*From the department 
lowa State College, 


of veterinary pathology, 


wide; and for males, 12 to 29 mm. long 
by 0.4 mm. wide. 

Moorthy Moorthy and Sweet?: 11. 
and Moorthy'* from 1932 to 1936; and 
Issajev'® in 1934, have worked out practi- 
cally the complete life cycle of this parasite 
by experimental infection of dogs. Other 
references to the occurrence of the worm in 
dogs include those of Griffith,'® Cinotti,'' 
Leiper,'®: Gaiger,?° and Hsu and Watt.-! 
A redescription of the genus Dracunculus 
was proposed by Brackett? in 1938. 

With the work of Moorthy and Sweet'’ 
and Moorthy" as a basis, the life cycle of /). 
medinensis in the dog may be summarized 
as follows: The female worm in the subcu- 
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taneous tissues of the host deposits larvae 
through an opening in the skin when the 
host’s skin comes in contact with water. 
These first-stage larvae, which are produced 


Bi in enormous numbers, measure 0.581 mm. 

long by 0.01 to 0.024 mm. wide. They must 

Sis be swallowed by minute, water-inhabiting 


crustaceans known as cyclops. In the 
cyclops the Guinea-worm larvae pass to the 
abdominal cavity within a few hours. Here 
they molt twice, thus becoming second- 
stage, and later third-stage (infective) 
larvae. In this way the cyclops carry one 


ne 


or more third-stage Guinea-worm larvae 
capable of infecting a primary host about 
three weeks after taking in the first-stage 
larvae. 

Dogs as well as other primary 
acquire dracunculosis by swallowing water 
containing infected cyclops. The worm 
larvae are liberated in the intestine and 
then migrate for a period of about one 
year through the host’s tissues, possibly 
by way of the blood and lymphatic streams. 
During migration, the female worm be- 
comes fertilized. The females frequently 
locate in the subcutaneous and intermuscu- 
lar fasciae, although some of them invade 
such structures as the heart, fat, vertebral 
column, spermatic cord, scrotum, meninges 
and the tissues surrounding the eye. 

Moorthy!* believes that mature worms 
in an animal’s body act as a deterrent to 
additional invasions. He also .is of the 
opinion that younger dogs are more sus- 
ceptible than adults and that dogs are prob- 


hosts 


Right hind leg of mink showing adult female Guinea-worm in subcutis 
and fascia of tibio-tarsal region. : 


ably unnatural hosts for the Guinea-worm. 
He further speculates that hookworms may 
predispose to Guinea-worm invasion by 
providing tiny ulcers in the small intestine 
through which larvae may enter, or by 
lowering the dogs’ natural resistance. 
During the course of Guinea-worm infec- 
tion in dogs, Moorthy'® found an 
nophile increase varying from 1 per cent to 
35 per cent according to the host and the 
stage of invasion. 

Little is known regarding the removal 
of these worms from animals. Until fur- 


eosi- 


ther work has been done, it is suggested 
that local anesthesia followed by gentle 
surgical removal of the parasites be at- 
tempted. After care of the area should be 
that applied to any skin wound with sub- 
cutaneous involvement. In man, Neveu- 
Lemaire~* states that the worms are killed 
by injection of mercuric chloride solution 
(1:1,000), novocaine or chloroform and then 
removed surgically. Craig and Faust? state 
that systemic symptoms resembling hista- 
mine poisoning may be relieved by the 
administration of adrenalin. 


CASE REPORT OF A DOG 


On November 1, 1939, the writer 
ceived a letter from A. N. Overbaugh, 


D.V.M., a practitioner in Sioux Falls, 7 


Dak. He stated that he had found, beneath © 
the skin of a dog, white worms “about 12 
to 14 inches long and about the thickness 
of a darning needle.” The dog’s owner had 
of these 


removed three worms 


and Dr. 
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worms 
two or three remaining beneath the skin. 


ing enormous 
averaged .63 mm. in length. 


D. medinensis. 


a dog native to the United States. 
ae source of the infection can not be deter- 
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Overbaugh pulled out a fourth and noted 
another just under the skin. 

On November 5, 1939, Dr. Overbaugh 
submitted a specimen consisting of one 
female worm, in “boric acid solution.” He 
stated that the host was a 12-year-old Bos- 
ton Terrier, male, born in Sioux Falls. The 
animal had never been “away from home” 
and had been well cared for, although blind 
for two years. The worms occurred be- 
neath the skin in the flank region, on the 
sides of the breast and on the legs. They 
caused some annoyance about the time they 
were “ready to come out,” at which time 
a little pressure would force them out about 
a quarter of an inch, whereupon they could 
be pulled out completely. There was some 
edema in the region after removal of the 
worms but it soon disappeared and the 
lesions healed. Thus far six or seven 
had been removed and there were 
The worm submitted by Dr. Overbaugh 
was a female, 30 cm. (11.8 in.) long and 
1.5 mm. wide. The anterior 3 cm. (1.1 
in.) of the worm was almost transparent, 
and an opening in the cuticle was discharg- 
numbers of larvae which 
Other mor- 
phological characteristics were typical for 
As far as we are aware, 
this is the first report for this parasite in 
The 


legs of a mink were sent to the veterinary 
diagnostic laboratory by L. F. Bacon, 


~D.V.M., a practitioner at Cedar Falls, Iowa. 


This mink was born on a fur farm in May 
1935. Prior to death it became very thin 
and was found apparently frozen, Febru- 
ary 23, 1936. 

One hind leg contained two mature 
female D. medinensis measuring 23 cm. and 
25 cm. (9 and 9.8 in.) long, respectively. 
The other hind leg appeared to contain 
three worms in the subcutis and fasciae of 
the tibial and tarsal regions (fig. 1). The 
specimen was kept for museum purposes. 


¥ 


In March 1936, another mink on the 
same fur farm was suspected of having the 
parasitism. It was submitted alive for 
observation but close examination showed 
no evidence of the worms. Three months 
later the mink was destroyed but a care- 
fully conducted necropsy failed to show the 
presence of any Guinea-worms. 

In December 1939, inquiry was made to 
Dr. Bacon regarding the presence of addi- 
tional cases on this fur farm, but appar- 
ently none has occurred. 

This case report is apparently the second 
from the United States in a mink. Chit- 
wood* previously reported D. medinensis 
from a mink (=—Pitorius vision) from 
Nebraska. 
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So MANY factors are involved in the dosage 
of medicines that any statement concern- 
ing dosage on the drug container can be 
little more than suggestive. This fact is 
the most convincing argument that the 
prescribing of medicine should be limited 
to those persons thoroughly schooled in the 
details of medicinal actions and tissue 
reactions. 

Dosage of a given medicinal agent may 
vary according to the species of animal, to 
certain conditions existing in individuals 
of a common species, to conditions relating 
to the drug itself, to peculiarities exhibited 
by the administrative channel, and to in- 
fluences independent of either the animal 
or the medicinal agent. 


It is commonly accepted that a relatively 
definite ratio of dosage applies to the sev- 
eral species of domestic animals. In ac- 
cordance with this ratio, the horse is desig- 
nated as 1, from which the ox is 1%, the 
sheep 1/5, the pig 1%, the dog 1/16, and 
the cat 1/32. We of course presume that 
the ratio relates to the type of species, and 
modifications are to be made for variance 
in size of individuals within the species. 
There are so many instances, however, in 
which the ratio is not correct that it must 
be followed with caution. Arecoline, for 
instance, has been definitely shown to re- 
quire a larger subcutaneous dose for the 
horse than for the ox. The action of 0.25 
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Principles of Drug Dosage 


By CHAS. D. FOLSE,* D.V.S. 
Kansas City, Kan. 


gr. subcutaneously in the horse produces 
mentary muscles. The same results are 
produced by 0.12 gr. in the ox. 

Dosage of individuals in the species is — 
influenced more or less by body — 
age, sex, temperament, tolerance, idic-— 
syncrasies, nature of the disease, and con-— 
dition of the animal at the time of medi-— 
cation. 

The utilization of body weight as a basis 
of dosage, even within a species, has its pit- 
falls. A fat animal offers a weight index 
out of proportion to the normal ratio of fat 
to other body tissues, and the accumula- _ 
tions of fat around vital structures may | 
interfere with processes of absorption and 
elimination to an extent which is important 
in relation to dosage. The same is true of 
emaciation, especially in relation to highly © 
potent drugs, such as digitalis. Applied a 
animals of different species, the weight = 
ratio is certainly unreliable, as evidenced by _ 
the action of strychnine in horses, cattle, | 
dogs and poultry. 

Age and sex are not of as much impor- 
tance in veterinary medicine as in human > 
medicine, but each is, nevertheless, a factor 
to be considered. 

Temperament is certainly a factor of im-— 
portance, since nervous animals invariably — 
react more violently to potent drugs. 

Tolerance is not important in veterinary 
medicine in relation to habit-forming 
drugs, but it is of importance in conditions 
involving some of the blood parasites and 
in the handling of cases in which lay tonics 
have been utilized. Arsenic is often em- 
ployed in horses over a long period of time 
by laymen and may cause a confusing com- 
plex in a program of medication involving 
the use of arsenic. 

Drug idiosyncrasy is not frequent in vet- 
erinary medication but it does occur and 
must be considered as a dosage factor when 
it is found. 
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The nature of a diseased condition in an 
animal does have a marked influence on 
dosage, and this influence may be due to a 
primary disease existing alone or to a sec- 
ondary condition not associated at all with 
the primary condition. Some types of for- 
age poisoning in cattle require heroic doses 
of stimulants to produce any effect what- 
ever. A dehydration associated with par- 
asitism in the dog can produce undesirable 
reactions to tetrachlorethylene in what is 
ordinarily normal dosage. 

The condition of the animal certainly has 
a bearing upon the safe dosage of a potent 
drug. In cattle a full, inactive rumen pre- 
cludes the possibility of normal reaction to 
a rumen stimulant. Large amounts of in- 
gesta or accumulations of mucus determine 
in large measure the effectiveness of nor- 
mal dosage of anthelmintics in alimentary 
parasitism. The effect of dehydration has 
already been mentioned. Weakness in the 
animal requires a reduction in dosage of 
highly depressing agents. 

Properties inherent in the drug itself 
must be considered in relation to the dos- 
age. The concentration of the drug, the 
vehicle in which it is incorporated, the fre- 
quency of administration, the rapidity of 
absorption and elimination, the type of 
action desired, and toxicity are factors to 
be taken into account. Copper sulfate in 
very dilute solution (1 lb. to 120 gallons) 
is an effective germicide, and may be given 
ad libitum. In stronger solution, espe- 
cially when administered over a period of 
time, it may do serious damage to the 
mucosa. The vehicle may influence the dose 
of the primary drugs by correcting any 
irritating effect it may have, by correcting 
harmful side actions, and by hastening or 
preventing absorption, as desire 


may be. 


Frequency of medication has a marked 


_ influence on dosage, as in many Cases a con- 


tinuous effort can be maintained by timing 


frequency of medication to time of absorp- 


tion and elimination of the drug employed. 

The type of action desired is determined 
in many drugs by the size of the dose. This 
the tonic, laxative and 


by regulating the size of the dose. 


Toxicity becomes a factor in dosage j 
those drugs having a range of toxicity 
pendent upon rapidity of absorption ap 
elimination, as evidenced in digitalis, an 
in those that evidence toxicity only on con- 
centration, as some of the corrosive salts. 

The ratio of dosage established for th 
several channels of administration is gen 
erally understood. If the oral dosage is | 
the ratio shows: Subcutaneous, '5; intra 
muscular, 4%; rectal, 2; intravenous, 1; 


and intratracheal, 4%. It will be found 
however, that the ratio does not always 
hold. Magnesium sulfate solution produces 


its effect in much smaller doses intramus- 
cularly than intravenously. The _ possible 
explanation is that there is a synergistic 
action of the muscle fluids. 

Among influences independent of the ani- 
mal and the drug which influence drug dos- 
age may be mentioned the electrical effect 
of the atmosphere, the material contained 
or missing in the diet, and environment. 

In view of the existence of these known 
influences upon drug dosage it is important 
that we, as veterinarians, do not permit the 
development of a false security in conform- 
ing to dosage as stated in the textbooks or 
printed on the drug label. 


Tarsitis Septica 

To the Editor.--What shall I do for an 
open hock joint, the most troublesome thing 
I have to contend with in practice? The 
hock was swollen ten days before it came 
to a head and began to discharge. for 
the past two weeks I have been using anti- 
septic packs and paintings of tincture of 
iodine and have given potassium iodide in- 
ternally and a 500-ce (1-pt.) dose of sodium 
iodide intravenously. I have avoided lanc- 
ing because of unfortunate results in the 
past. What is the exact line of treatment 
one should employ?——J. R. B., Wisconsin. 

Reply.—If the tibio-tarsal articulation is 
the site of the trouble, there is not much 
hope of a satisfactory recovery, for even 
if the horse survives the exhaustion of 
the prolonged pain and lameness, the 0p- 
posite leg will have sustained injury from 
supporting body weight unaided and the 
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hock will be enlarged permanently and un- 
able to function as a normal articulation, 
owing to the fibrous ankylosis. 

The successful treatment is largely nurs- 
ing and sensible local medication. There 
is no sure cure for “open joints” in horses. 
Acriflavine or mercurochrome irrigations of 
the joint capsule and hot fomentations are 
about the limit of what can be done locally. 
Unquestionably, dosing with sulfanilamide 
would be the best internal medication. 


Abscess of the Superior Peri- 


proctal Tissue in a Gelding 
By C. E. BASSLER, DVM. 


Ainsworth, 


FOR SEVERAL days a young bay gelding pre- 
sented symptoms of appetite with 
frequent straining and colicky 
pains. Preliminary examination suggested 
the presence of some form of intrapelvic 
pressure. Rectal examination revealed a 
large swelling in the posterior pelvic roof 
of the rectum which blocked exit to the 
extent that the rectum was dilated with an 
arm’s length mass of dry feces. The tem- 
perature was normal, 


poor 
occasional 


Treatment.—The enlargement was tapped 
with a small horse trocar and the contents 

pus) evacuated with the aid of massage. 
Injections of sterilac solution were inaugu- 
rated immediately, combined with massage 
and drainage. This procedure was con- 
tinued until the fluid returned was clear. 
Then the abscessed cavity was filled with 
acriflavine solution, this being allowed to 
remain. No other treatment was required, 
since the abscess did not refill with pus. 
The fecal pack was removed after about 
20 minutes of patient labor. An enema of 
warm water, a dose of linseed oil, and a 
light laxative diet for a few days completed 
the treatment. 

The animal recovered and the trouble has 
not recurred. This experience indicates 
that rectal pay dividends to 
the owner ar 
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Porcine Monstrosity 


THE MONSTROSITY shown in the photograph | 


below was delivered this fall, first 
a sow’s second litter of ten. The deformed 
animal was delivered first, the second pig 
was normal but dead, and the other eight 
were normal and alive. 

The head of the deformed pig was en- 
larged. Instead of a normal face and nose 
there was a round tube resembling an ele- 


1939. 


Monstrosity delivered November 19, 


phant’s trunk attached to the forehead and 
extending to the upper jaw. There were 
two nostrils in this tube. The eye sockets 
were not divided but joined into one large 
socket under the tube. The eyes were 
united under one covering but there were 
two pupils. The rest of the body was 
normal. 


This is the only specimen of its kind that 


I have seen in 25 years of practice.—G. R. 
Dannley, B.V.Sc., Ashland, Ohio. 
4 


Vitamin A in Poultry Feeds 

Research work conducted at the Pennsy!l- 
vania Agricultural Experiment Station in- 
dicates that the optimum requirement of 
the chicken for vitamin A during the first 
18 weeks of life is approximately 250 I. U. 
per 100 Gm. (3.3 0z.) of feed. With caro- 
tene as the source of vitamin A in feeds 
stored in burlap bags, the loss of the vita- 
min was complete after 18 weeks. When 
cod liver oil or alfalfa was used as the 
source of vitamin A, the loss was complete 
by the 34th week. (Pennsylvania Agricul- 
tural Experiment Station Bulletin 382, 
1939.) 


The streptococcus of human erysipelas . 
was discovered by Fehleisen (Berlin, 


1883). 
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ease in raccoons that may prove to be 
identical with a disease occurring in domes- 
tic cats. In August 1938, we had the op- 
portunity to examine two dead young rac- 
coons submitted from a nearby state park. 
All of the young animals in this pen had 
died within a period of approximately ten 
days. None of the mature ones had sick- 
ened. The caretaker stated that they had 
experienced similar trouble each summer 
for the past few years. 

In January 1939, we received two raccoon 
carcasses from a state conservation agent 
stationed in the northeastern part of Iowa. 
A number of dead raccoons had been found 
along streams in that portion of the state. 
The two submitted were found on the banks 
of the Wapsipinicon River. On August 21, 
1939, a dead young male raccoon from the 
state game farm was presented for nec- 
ropsy. Approximately 25 of these animals 
were obtained from various parts of the 
state during the summer. Three weeks be- 
fore this animal died a number were re- 
ceived from a part of the state in which a 
highly fatal epidemic among farm cats 
had been reported. Seven additional dead 
or dying raccoons were obtained from this 
farm for examination during the next two 
weeks. On September 6, 1939, the viscera 
from a young raccoon from a _ privately 
owned fur farm were submitted for diag- 
nosis. Twelve of these young animals had 
died within the previous three days, none 
of which had been observed to have been 
sick for more than six hours. 

Upon necropsy the animals from these 


four sources presented similar lesions vary- 


ing only in degree of extent and severity. 
Grossly, the lesions were limited to the di- 
gestive tract and its appendages. The 
stomach was inflamed in all cases. This in- 


*From the department of veterinary pathology, 
lowa State College. 


ulcerative gastritis with free hemorrhage 
into the lumen. The small intestine showe; 
the most extensive lesions. The affecte; 
portion of the unopened gut was firm and 
did not collapse when laid out. When the 
intestine was opened, the wall was ob- 
served to be abnormally thickened and th: 
villi were enlarged. The stomachs and 
intestines of all ten raccoons were empty 
except for a small amount of fluid, shreds 
of fibrin and, in two cases, a number of 
nematodes (Ascaris columnaris). The je- 
junum was more often involved than either 
ihe duodenum or ileum. The large intes- 
tine was not observed to be affected. Th: 
mesenteric lymph nodes were swollen and 
watery but were not found to be hemor- 
rhagic. The livers were congested, swollen 
and softened. The spleens were sligitly 
enlarged and were dark with congestion. 

Tissues were taken from the raccoons 
submitted by the state game farm for his- 
topathological study. A cross section of 
a portion of the affected small intestine 
showed the enlargement and swelling to be 
due to an edematous infiltration, the fluid 
having separated the muscular layers. The 
villi also were distended with fluid and 
were covered with a mixture of fibrin. 
leucocytes, bacteria and ingesta. The sec- 
tions made of the liver showed the sinusoids 
to be distended with blood and the hepatic 
celis showed evidence of cloudy swelling. 
Sections made of the kidneys contained 
areas of hemorrhage throughout the me- 
dulla. The renal epithelium appeared nor- 
mal. Sections made of the central nervous 
system and spleen showed no microscopi¢ 
changes. 

The raccoons at the state game farm 
were being kept in raised pens 3 ft. wide 
and 10 ft. long. The floors were of painted 
wood and the sides and tops were of 4 
heavy galvanized woven wire. The wooden 
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sleeping boxes were attached to one end. 
The pens were placed about 4 ft. apart. 
There was no interchange of feed or equip- 
ment among the pens. The food consisted 
of a dry commercial raccoon feed and the 
watering was done in an open pan. The 
t pens were flushed with cold water from a 
hose twice daily. 
The first animal died on Sunday, August 
20. and was submitted the following morn- 
! ing. The remainder of the group appeared 
he normal until Friday, August 25. At that 
time another one from the same pen was 
observed to be sick. By 1:00 p. m. of the 
same day it was dead, another penmate had 
sickened and still another raccoon in a sec- 
ond pen had died. That evening all of 
the sick, dead and apparently normal rac- 
coons in those two pens were brought to 
the laboratory for observation and examina- 
tion. The next morning two more sick 
animals from a third pen were brought in. 
At that time all of the live raccoons at 
r- the laboratory were given commercial anti- 
gastroenteritis serum (canine) subcutane- 
ly ously. Four of the visibly sick ones suc- 
cumbed within the next 72 hours. All of 
the sick animals had a severe diarrhea, 
the nose was dry, and in those which lived 
more than 24 hours there was a serous 
discharge from the eyes. Even before the 
diarrhea started the animals were noticed 
to be sitting in their watering pans. Shreds 
fibrin could be seen on the fur about 
the anus. 
0. On Monday, August 28, the disease made 
its appearance in the remaining pens at 
the farm and all of the raccoons which were 
alive at that time were brought to the 
laboratory. A supply of commercial anti- 
d enteritis serum (homologous feline) had 
a been obtained and was administered sub- 


en 


'- cutaneously to this second group. One of 
8 the group died within the next five hours. 
© All others either recovered or remained 
healthy. In all, 22 raccoons received anti- 
. serum; death occurred in four of the ten 
" receiving the canine serum and in one of 
d the twelve receiving the feline serum. 
a The veterinarian in charge of the work 


i the privately owned fur far 


m mentioned This disease produces symptoms 


in the first part of this paper reported that 
he attempted treatment on six raccoons 
with the following results: Three received 
anti-calf-scours serum and all three died, 
while the three which received anti-enteritis 
serum (homologous feline) recovered. He 
also reported that a number of cats had 
died on this farm about six weeks before 
the trouble started among the raccoons but 
that none of them was submitted for diag- 
nosis. 

When these sick raccoons were received, 
we were unable to obtain young cats for 
transmission experiments. We did, how- 
ever, make a number of cultures from the 
heart, liver and spleen and also placed tis- 
sue in sterile 50 per cent glycerin. The 
cultures from each animal produced pure 
growths of Escherichia coli communior. 
About five weeks later we obtained two 
young cats and injected them intraperi- 
toneally with a quantity of finely ground 
raccoon liver and spleen suspended in sterile 
physiological saline. The liver and spleen 
had been kept in the 50 per cent glycerin 
and under refrigeration. Both of these kit- 
tens vomited and developed a diarrhea. — 
The vomitus was stained yellow with bile. 
30th recovered within three days from the 
time symptoms were first observed. 

In a recent comprehensive review of the | 
literature dealing with infectious gastro- 
enteritis in cats, Salsbery'! made the state- 
ment that it is a disease affecting only 
cats. He included a list of animals which | 
have proved refractive to the virus but the 
raccoon was not mentioned. . 

In a mimeographed report issued to the — 
fur farmers of Wisconsin by the state ex- 
perimental game and fur farm at Poynette, 


Wis., McDermid? described an infectious w 

gastroenteritis occurring among raccoons 

during the summer months. He stated that 7 

good results had been obtained in the treat- 

ment of these animals with a feline enteritis 7, 

antiserum. 


SUMMARY 

An infectious enteric disease of young 
raccoons has been observed and described. ‘ 
and gross 
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SINCE Rowwtatte and Hudson! reported the 


first extensive outbreak of swine erysipelas 
in turkeys in this country, sporadic out- 
breaks have been reported in partly mature 
or adult turkeys, ducks and quail.?: 6 5. 1° 
Hence, the isolation of Erysipelothrix rhu- 
from a 7-day-old poult seems 
worthy of report. 


On March 10, 1939, four week-old turkey 


_poults were submitted to the laboratory for 


with no premonitory 
symptoms, of eight poults from the brood 
of 150 during the previous night was re- 
ported by the owner. 

Autopsy lesions were inconclusive. The 
poults were well preserved, thin, with un- 
absorbed yolks and navel cores of caseous 
tissue extending from the omphalic scab to 
sac. With nutrient gelatin-agar 
cultures were taken from the heart 
of all four poults. 
mained sterile. 
a mixed cul- 


loss, 


slants, 
blood and liver 

Cultures from one bird rem 
Spreader contamination and 
ture precluded a diagnosis from the cul- 
tures from two poults. The heart culture 
from the remaining poult yielded a pure but 


paper No. 325 of the 
Experiment Station. 
veterinary 


technical 
Agricultural 
from the department of 


*Published as 
Mregon State 
Contribution 
medicine, 
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and microscopic lesions similar to, if not 
identical with, those found in infectious 
gastroenteritis in cats. Tissues from af- 
fected raccoons produced symptoms of gas- 
troenteritis when injected into two kittens. 
Affected raccoons responded more satisfac- 
torily to injections of anti-enteritis serum 
(homologous feline) than they did to in- 
jections of anti-gastroenteritis serum (ca- 
nine). 

References 


gastroenteritis of 
1939), 749, pp. 


Infectious 
xev (August 


ISalsbery, 
cats. Jour. A.V.M.A., 
195-200. 


“McDermid, A, M.: Infectious gastro-enteritis as 


Swine Erysipelas in a Week-Old Poult 


By A. ROSENWALD, B.S., D.V.M. 


Corvallis, 


Ore. 


sparsely growing culture et a eo -posi- 
tive, fine, curved, beaded and highly pleo- 
morphic rod. This rod fermented lactose 
and dextrose without producing gas, while 
sucrose, maltose, mannite and lead-acetate 
agar were unchanged. Since it conformed 
in part to the criteria of previously isolated 
strains,® a tentative identification of FE. 
rhusiopathiae was made. 

Injections (.75 cc.) of three-day-old broth 
culture of this organism killed mice (— Mus 
musculus) in 90 hours, while mice protected 
by 0.6 cc. of anti-swine-erysipelas serum 
survived. Pure cultures of typical organ- 
isms isolated from the dead mice produced 
acid but no gas with lactose, dextrose, 
levulose (slight) and 1-xylose (very slight 
fermentation). Arabinose, sucrose, mal- 
tose, mannite, inosite, dextrin and salicin 
were unchanged. Neither indol nor hydro- 
gen sulfide was formed, and nitrates were 
not reduced to nitrites. 

Injection of nine-day-old lactose broth 
cultures into two adult turkeys, one pre- 
viously injected with 5 cc. of antiserum, 
caused marked illness. The unprotected 
bird lost nearly 0.9 kg. (2 Ibs.) in nine 
days, while the treated bird lost less than 
0.3 kg. (10 Both developed titres 
agglutinating to FE. rhusiopathiae antigen 
at 1:200 dilution. 

Identification of this organism 
rhusiopathiae has been further verified by 
the pathological division of the federal bu- 
reau of animal industry,’ to whom we ex- 
press our thanks. 

Graham et al? have 
younger birds are more 
swine-erysipelas infection than older birds. 
and Hinshaw‘ intimated the same conclu- 
sion. However, no reports were found of 
isolations of the organism from such young 
birds. Unfortunately, attempts to obtain 
further epizoédtiological data have been un- 
successful and the exact significance of this 
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reported swine erysipelas in suckling pigs, 
which indicates that FE. rhusiopathiae in- 
fection may not be restricted to any age 
group of animals or birds. 
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Oxalic Acid j in the Control of 


Internal Hemorrhage 
7 By R. J. BROWN, D.V.M. 
Akron, Ohio 


AN ARTICLE that appeared in the October. 


1939 issue of the JOURNAL, page 510, by 

A. Davies, prompted the use of oxalic 
acid in the following case. 

On January 12, 1940, the writer was 
alled to see a 2-year-old grade Durham 
bull. The symptoms observed were weak- 
ness as evidenced by trembling, wobbling 
upon induced movement; severe dyspnea, 
and cessation of rumination. Examination 
revealed a hard, fast pulse, extremely pale 
mucous membranes, and a temperature of 
18.4° 

The animal was placed in a warm, well- 
vedded stall, a blanket adjusted to afford 
maximum warmth, and 100 ce. (3.3 oz.) of 
a5 per cent solution of oxalic acid was 
alministered intravenously. Within 20 
minutes the patient ceased trembling, rumi- 
nation had resumed, and the animal began 
to cat. The pulse remained fast but there 
Vas a definite lessening in hardness. 

Two days later the owner reported that 
ime animal was apparently normal. 
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Abdominal Hernia in a Cow 


By JULIUS S. KATZ, M.S., D.V.M. 
St. Paul, Minn. 


THE SUBJECT was an 


cow. 


Three years previous to the examination | 


by the writer, the cow developed a severe 
bloat. To relieve the tympanites, the owner 
administered a dose of magnesium sulfate. 
Following treatment, the animal developed 
a protrusion on the left side. This protru- 
sion persisted and became particularly large 
during pregnancy. 

This cow has had three calves, unaided, 
since the rupture occurred. She has been 
normal in all other respects, and 


8-year-old Holstein 


Roe 
be 


Fig. |. Subject one day after calving. 
in good flesh. Figure 1 shows the animal 
one day after calving. 

Rectal Examination._-The dorsal attach- 
ments of the rumen were apparently normal. 

External Examination..-A 3- to 4-in. 
strand remained as the support for a re- 
laxed, thin-walled rumen, the strand con- 
sisting of a portion of the aponeuroses of 
the abdominis externus and internus, in- 
cluding some of the muscle portion of the 


internus. The enlargement extended: Ven- 
trally, 8 in. below the abdominal floor; 
anteriorly, anterior distal end of the tenth 


rib; posteriorly, 2 in. posterior to the pa- 
tella, with the limb in the normal standing 
position; and ventromedially, 1 in. to the 
left of the median line. Adhesions were 


nana but the entire mass was reducible. 
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Wheat Germ Oil in Chicks 
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the Storrs Agricultural 
ment Station, Bulletin 229, comes an im- 
portant monograph which reflects the 
attempt to study the effects of vitamin E 
deficiency through the use of simplified 
diets. 

Remarkable is the finding that the same 
simplified diet produces in the chick a 
severe disorder of the brain to which the 
investigators, Pappenheimer, Goettsch and 
Jungherr,'! have given the designation “‘nu- 
tritional encephalomalacia.” In the duckling 
a similar simplified diet which produces 
encephalomalacia in the chick deranges the 
skeletal muscles, which evidence hyaline 
necrosis of the fibers, become edematous 
and undergo cellular reaction. In the 
turkey the myopathy affects partiéularly 
the muscle of the gizzard, which is likewise 
characterized by hyaline necrosis with a 
secondary inflammatory reaction followed 
by fibrosis or regeneration. Thus, a diet 
simplified so as to restrict the vitamin E 
intake produces in three different species 
three different sets of reaction involving, 
respectively, the brain, the voluntary or 
skeletal muscles, and the involuntary or 
gizzard muscle. 

That vitamin E is responsible for the 
prevention as well as for the correction of 
these disorders was proved not alone 
through the use of cold-pressed wheat germ 
oil but, more specifically, through the ex- 
hibition of alpha-tocopherol, which is one 
of the forms of vitamin E. The investi- 
gators point out that just as in the case of 
the Danish experimenters, however, syn- 
thetic vitamin E in the form of alpha- 
tocopherol must be used in greatly in- 
creased amounts over the smaller amount 
of natural vitamin E as it occurs in wheat 
germ oil in order to produce the same 
effect. 

Still more important is the emphasis 
given by the Storrs investigators to the 
fact that all of the experimentally produced 
conditions have their counterpart in the 
field; that, in other words, vitamin E defi- 


Experi- 


_ Myopathy in Ducklings and Gizzard Erosion in Turkeys 


ciency expressed as nutritional encephalo- 
malacia in the chick, as skeletal myopath 
in the duckling, and as gizzard erosion jn 
the turkey occurs under conditions of com- 
mercial ration feeding as well as home- 
grown-ration feeding. This dispells the 
unwarranted belief that vitamin E defi- 
ciency is not likely to occur when whole 
grains and green fields contribute ven 
erously to the ration. 

Specifically in respect to grain and t 
green feeds, the Connecticut investigators 
concluded that various natural foods, suc! 
as grain products and green foodstuffs, in 
cluding lettuce, spinach, cabbage, grass and 
U. S. No. 1 extra green alfalfa meal, proved 
ineffective completely to prevent or to cure 
encephalomalacia. This precisely parallels 
the statement by Shute? that green foods 
do not replace wheat germ oil as the source 
of vitamin E for the correction of preg- 
nancy disorders in the human. 

This long-sustained work from the Con- 
necticut State College stresses with con- 
siderable significance how widely varied 
the expressions of vitamin E deficiency in 
birds can be aside from the definitely estab- 
lished reproductive failures that a lack of 
the anti-sterility vitamin can produce, and 
proof is afforded beyond question that just 
as other vitamins and minerals can be lack- 
ing in commercial and home-grown rations 
as expressed by many conditions that react 
to the supplemental feeding of cod liver oil 
and other vitamin concentrates, so oes 
vitamin E deficiency definitely appear under 
field conditions. 
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Sanitation, vaccination against cholera 
and worming when necessary are in the 
constitution and by-laws of swine produc: 
tion, says a writer in the Breeder's (- 
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| Chorioepitheiom of the Uterus of a Dog 


( HORIOEPITHELIOMA is a highly malignant 
tumor of the uterus. This rapid growth of 
tissue usually rises from the fetal chorion 
as the result of incomplete separation of 
the placenta at the time of parturition or 
abortion. The condition has long been 
noted in the human family, but it is so 
rare that no one investigator has had an 
opportunity to study a series of cases. In 
animals chorioepithelioma seldom has been 
recorded. The writer is of the opinion 
that this tumor, because of its rarity, has 
passed unrecognized a number of times in 
veterinary medicine. This conclusion is 
based on the fact that only one reference 
to chorioepithelioma has been made in the 
JOURNAL during the past 25 years. The 
reference is that of Schlotthauer,' who 
reported such a condition in a 2-year-old 
Cocker bitch. 

In man this tumor has been reported 
in the reproductive system of both sexes. 
It may be found in the female following 
full-time pregnancy and abortion. It may 
be found in the male as a teratoma of the 
testis. Ferguson? defines a chorioepithe- 
lioma as a typically malignant tumor com- 
posed of both epithelial cell elements of the 
chorion which assume embryological char- 
acters and biological activities, such as 
growth and metastasis. The cells form 
masses and columns with marked vacuola- 
tion and necrosis. The syncytial and Lan- 
ghan’s cells actively proliferate and show 
many mitotic figures. There is early me- 
tastasis to other organs, which in the order 
of their frequency are the lungs, vagina, 
liver and vulva. 

The origin of this form of tumor is still 
doubtful but most pathologists are of the 
opinion that it must rise from the chorionic 


vessels of the villi. 
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REPORT OF A CASE 


Terrier, 
She was presented 


The subject was a 


By WAYNE H. RISER, D.V.M. 
Des Moines, 


lowa 


with a history of having had a _ bloody 
vaginal discharge. Thirty days previous 
she whelped three normal puppies, and 
since their birth the vaginal flow had been 
more or less persistent. 

Examination revealed that her tempera- 
ture was normal and that the visible mucous 
membranes were pale. She was thin and 
weak as a result of the persistent hemor- 
rhage and from nursing her puppies. The 
uterus was enlarged and firm on palpation. 
Her condition was thought to be hopeless, 
but at the owner’s request an exploratory 
laparotomy was made. A medium-size, firm 


Fi Uterus, showing three choricepithe- = 


Note the three nodules on tumor _ 
at bifurcation. 


lioma tumors. 


uterus was found, showing three distinct 
tumorous areas (fig. 1). A complete hys- 
terectomy was performed. The blood supply 
to the uterus was greatly exaggerated and 


much difficulty was encountered in con- 
trolling capillary hemorrhage from the 
uterine ligaments. Death occurred a few 


hours following the operation. 


PATHOLOGICAL FINDINGS 


The uterus contained three _ distinct 
tumorous masses (fig. 1). The growths 
were 1.5 to 2 cm. (0.6 to 0.8 in.) in diam- 
eter. A tumor was found in each horn and 
a third was found at the bifurcation. The 
growth at the bifurcation appeared to be 
because of the invasion of 
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blood vessels. Three dull, dark-red, button- 
like nodules penetrated the ventral uterine 
wall, rupturing through the peritoneal coat 
into the peritoneal cavity. 

On incision each growth appeared like a 
mass of firm, dull-red, fibrous tissue which 
extended across the uterine lumen. Some 
areas appeared to be growing actively, 
while others appeared to be degenerating. 

Mathieu*® says that this tumor is truly 
parasitic in that it lacks a stroma of its 
own and a blood supply of its own. It sur- 
vives and grows by tapping the vessels of 
the villi in the uterine wall for nourish- 
ment. Because of this particular blood 
supply, that portion of the nodules which 
protrudes through the wall of the uterus 
becomes necrotic and covered by fibrin as 

PP: the result of losing its blood supply. 

Histological sections showed a disorderly 
arrangement of cells typical of chorionic 
tissue. These tissue masses were held 
together by areas of extensive hemorrhagic 
extravasations, and areas of necrotic tissue. 
A diagnosis of primary chorioepithelioma 
was made. 


neoplasms in the 
A.V.M.A., xcv 
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Jour. 


ISchlotthauer, C. F.: 
genito-urinary system of dogs. 
(August 1939), 749, pp. 181-186. 


“Ferguson, R. T.: Chorioepithelioma of the 


uterus. Jour. South. Med. & Surg., ci (May 1939). 
*“Mathieu, A.: Hydatidiform mole and chorio- 
epithelioma. Surg. Gynec. & Obst., Ixviii (Febru- 


ary 1939). 


Romantic Vitamin B Captured 

When Christian Eijkman, Dutch physi- 
cian of the East Indies, discovered, in 1897, 
that the deadly polyneuritis of the natives, 
- popularly known as beriberi, was caused by 
eating rice from which the bran had been 
removed, and proved his finding by 
mental work on chickens, a new era of 
medicine was born. For this 
research and all to which it has led, he 
was awarded the Nobel prize in medicine 
in 1929. 

In 1926, Goldberger of the Ll . Public 
Health Service discovered a 
between a certain fraction of Eijkman’s 
vitamin and the grave metabolic catas- 
trophe named pellagra. The fraction, which 
was named vitamin G, or B,, gave the 
original B factor additional importance. 


CLINIC AL 
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But, as far as veterinary medicine is ¢ 
cerned, it was not until 1937, when 
Elvehjem of the University of Wisconsin 
and his coworkers proved blacktongue of 
dogs to be an avitaminosis B, that the 
importance of Eijkman’s discovery came 
into the practice of veterinary medicine, 
scientifically. Although vitamins were 
known for their etiological significance and 
therapeutic value empirically, it required 
the discovery of the spectacular prevention 
and cure of blacktongue—nicotinie acid-—to 
arouse true interest in vitamin therapy. 
Later, Patton of East Lansing, Mich. 
proved that a close relation exists between 
vitamin B, and nervous upsets in dogs. 
Nervous crises experimentally produced by 
vitamin B depletion were cured with large 
doses of the vitamin B, fraction, thiamin 
chloride. 

At the Thirteenth International Veteri- 
nary Congress, Carlstrom and Hjarre 
appear to have shown a relationship be- 
tween avitaminosis B and infectious anemia 
of horses. 

The vitamin B discoveries show that 
pathology and therapeutics: are taking new 
paths that the practitioner must follow in 
the pursuit of his daily work. If many 
phases of vitaminotherapy remain contro- 
the reason is that revolutionary 
trends in medicine always require time, 
proofs, re-proofs, and endless arguments 
before they are approved. 

When Eijkman was making his brilliant 
discovery in the 1890’s, the germ theory of 
disease was still infantile. At this fourth 
decade of the 20th century, vitaminopathol- 
ogy appears to be in the same stage of 
development as microbic pathology was in 
the days of Louis Pasteur—the days when 
bacteriologists were astonishing even the 
world of science with their seeming arro- 
The capture of vitamin B is more 
It 1s 


versial, 


gance. 
than just another scientific discovery ; 


the milestone of an epoch. 


The General Electric Company of Sche- 
nectady, N. Y., announces the invention of 
a camera that can register 120,000 impres- 
sions per second. It is used to og 
electric phenomena. 


— 
| \ cz 4 
| 
| 
¥ 
fa 
| 
‘ 
( 
\ 
4 
r 
— t 
4 
0 
‘ 
a 
il 
> 
r 
a IT 
% pi 
ay 
Ack 
i 
4 
tr 
te 
- 
i Oo! 
ni 
| 
h 
in 
4 


> 


= Care of Tail Setting 


Please outline the after care of tail setting of a saddle horse. 


To the Editor: 


| 


I am anxious to get a good result and realize that the steps taken after the 


M. C., 


operation are important.—C, 


OBTAINING satisfactory carriage of the tail 
after caudal myotomy is accomplished by 
preventing the severed muscles from re- 
uniting. The customary procedure at the 
present time is the use of the special 
crupper and riggings, which keep the tail 
permanently in a state of elevation (exten- 
sion) until active regeneration has ceased, 
and thereafter at intervals during daytime 
stable hours. Continuing the use of the 
crupper indefinitely is, however, of dubious 
value. It tends to weaken rather than 
strengthen the elevator muscles, often to 
such an extent that “gingering’”’ becomes 
more and more necessary to improve the 
carriage for the show-ring period. 

Another plan is to “break” the tail over 
the back with the hand several times a day, 
beginning on the second day following the 
operation. By pushing the tail forward 
with considerable force with the left hand 
and pressing the thumb over the skin cover- 
ing the space between the severed muscles, 
reunion can be effectively prevented if the 
maneuver is continued over a period of ten 
days or more. The manipulation is not as 
painful as it may seem and the result in 
our hands has always been excellent. 

The third and now practically abandoned 
plan is so-called pulleying. With sash 
cords, weights and pulleys in the ceiling, 
the tail is held upward for a period of about 
ten days. It is customary to use the method 
only during the daytime, although day and 
night pulleying was once the vogue. 

In recent years considerable opposition 
has been raised by humane societies against 
tampering with tails for the purpose of 
improving the appearance of horses in the 
show ring. The objection is justifiable in 
view of the fact that “gingered” horses 


Towa. 


whose tails have not been tampered with 
make quite as good a showing as those 
operated upon, according to the highest 
authorities of horse-show circles. 

The ethics of the operation in the veteri- 
nary profession is based upon tradition 
upon the demand for it by the royalists of 
the equine realm. 


Partial Hepatectomy in the Pig 
the effect of 
liver, J. G. 


demonstrate 
the 


In order to 
carbon tetrachloride on 
Wright of the Royal Veterinary eg 
practiced partial removal of the liver in 
pigs. Advantage of the occasion was also © 
taken to observe the regenerative power “4 
liver tissue. Nembutal was chosen as the © 
anesthetic because it has no toxic action on © 
the liver which might confuse the results 
obtained from the carbon tetrachloride 
given. The sum of the work demonstrated 
that nembutal is an excellent anesthetic for 
pigs, that carbon tetrachloride produces ex- 
tensive injury to the liver, and that the on 
is a good subject for experimental hepatic 
surgery. 

The invasion was made 
median-line incision 7 cm. (2.5 in.) im- 
mediately behind the xiphoid. The exposed 
lobe was brought out with a bowel forceps. 
In one case a segment of about 2 Gm. (30 
gr.) was snipped off with the scissors. The 
bleeding was negligible. In subsequent 
cases the part to be resected was tied off 
by means of two transfixing gut ligatures, 
care being taken not to draw the suture | 
taut enough to cut through the border of ae 
the lobe. The danger in this respect was | 
less in adult than in young pigs. In no 
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By C. N. BRAMER, D.V.M. 
Evanston, Ill. 


Subject.—A 4-year-old male crossbred 
English Bull Terrier was presented for 
treatment in October of 1937. 


Symptoms.—-The external ear canal was 
completely obliterated, due to the presence 
of numerous epitheliomas, which gave the 
ear the appearance of a head of cauliflower. 
44 The tumors were pedunculated and the 
- heads varied in size from one-eighth to one- 
half inch. A _ severe chronic otitis was 
present. 

History and Treatment.—The condition 
was first treated with Burrough’s solution 
on October 30, 1937. Subsequent treatments 
were given on November 6, 7, 19, 21, De- 
cember 1, 3, 6, 10, 12, 17 and 18. During 
this course of treatment the inflammation 
subsided and the patient was made more 
comfortable. He was not presented for 
treatment again until May 23, 1939. At 
that time the external ear canal was filled 
with epitheliomas. During the intervening 
months, veterinarians in the writer’s area 
and in Iowa had treated the patient. At 

; _ this time, the writer insisted upon surgery, 
and obtained the owner’s permission to 

3 operate in spite of the latter’s skepticism as 

to the final outcome. On May 24, 1939, the 
a subject was brought to surgery. Five- 
tenths gr. morphine sulfate, .01 gr. atro- 
pine sulfate, and nembutal administered in- 
travenously were employed to produce 
- complete anesthesia. The tumorous masses 
- were removed and hemorrhage was con- 
trolled by the use of the electric cautery. 
One hundred cc. (3.3 oz.) of 5 per cent 


(Continued from preceding page) 
case was the hemorrhage grave. The au- 


bas, tien per se of the liver tissue but that 
= ian compensatory hypertrophy followed extir- 
--pation of a considerable portion of a lobe. 
(J. G. Wright. Journal of Comparative 
Pathology and Therapeutics, lii, March 


dextrose in saline solution was adminis- 
tered intravenously following the operation. 


After Treatment.—The ear was irrigated 
daily with a mild chlorine solution follow- 
ing the removal of the tissue débris and the 
discharges. Then, a resorcin ointment was 
instilled into the ear each day. By June 2, 
1939, the discharge had decreased mate- 
rially. The patient was then treated as an 
out-patient on June 3, 5, 9, 13, 17 and 19. 
At the time of these visits the ear was 
thoroughly cleaned and the resorcin oint- 
ment applied. An examination on July 14, 
1939, revealed that the discharge had sub- 
sided; however, the tissues were somewhat 
hyperemic. A bismuth-formic-iodide powder 
was then dispensed with directions for its 
daily use. The final examination was made 
on December 13, 1939, at which time the 
tissues were normal and there was no evi- 
dence of a recurrence of the —— 
The Dose of Oxalic Acid 
Hemostasia 

Since the dosage of oxalic acid in hemor- 
rhage given in the January 1940 issue 
(page 109) was “pied in make-up,” we 
repeat: Dogs receive 10 ec. (2.5 dr.) 
and large animals 100 ce. (3.3 oz.) of a5 
per cent solution, intravenously. This is 
the dosage recommended by Frick at the 
annual (1939) meeting of the Nebraska 
association. 

Further studies of the action of oxalic 
acid on blood in vitro do not explain its 
hemostatic action. Weak solutions of this 
acid added to fresh blood cause pyknosis of 
both red and white cells. Its action in vive 
is wide open to an easy investigation as to 
what changes the cellular components of 
the blood of animals undergo following in- 
jections in the strength used to stop bleed- 
ing. The result of an investigation in this 
connection will be published in a future 


issue. 
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A MATRON CAT and three kittens were 
brought to the zodlogy laboratory of the 
University of Southern California on March 
22 1937. The cat had an opening, about 
one-half inch in diameter, through the left 
abdominal wall. 

The owner stated that the cat had given 
birth to the three kittens on March 3, and 
that at that time she had a tumorous pro- 
trusion on the left side about 1 in. lateral 
to the posterior nipple. This protrusion re- 
mained for several days while the mother 
cat nursed the kittens regularly. On March 
10, she disappeared but was found that 
evening, under the house, with a normal- 
size fetus, dead and putrid, lying beside her. 
There was an opening in her left side where 
the protrusion had been, and the head of a 
second dead fetus was protruding half way 
through it. The owner stated that he had 
seen the cat pull this second dead kitten 
out of her body through this opening (fig. 
1). The oblique and transversalis muscle 
fibers seemed to have been separated from 
one another. A day later the cat was again 
nursing the three normal kittens and was 
apparently recovering without medical at- 
tention when brought to the writer. 

On March 24, before the opening had 
closed, the cat was given an anesthetic and 
operated upon by Paul O. Greeley of the 
University of Southern California medical 
school and the writer. 

It was found that the opening in the 
abdominal wall was continuous with an 
opening in the ventrolateral wall of the 
left cornu, about 2 in. lateral to the body 
of the uterus. One could see into the lumen 
of the cornu from the outside, but not into 
the peritoneal cavity. The edges of the 
Opening into the cornu were continuous 
with and firmly united with the edges of the 


Natural Cesarean Delivery of a Cat's Fetuses" 


By BRUCE M. HARRISON, B.S., M.S., Ph.D. 
Los Angeles, Calif. 


omentum. Immediately posterior to the 
adhesion the cornu was slightly dilated, due 
to the presence of an infected mass con- 
taining calcareous material which was ap- 
parently draining to the outside. The 
ovaries, fallopian tubes, and the remainder 
of the reproductive system appeared to be 
normal. 

The left cornu was ligated posterior to 
its adhesions with the body wall and also 


Fig. |. Mother cat, showing opening in ab- 
dominal wall from which she was seen to pull 
a dead kitten. 


close to the body of the uterus. The portion 
of the cornu between the two points con- 
taining the calcareous material was re- 
moved and the cut surfaces peritonealized. 
It was concluded that the local infection 
caused by the dead fetuses gave rise to an 
abscess which finally broke through the 
wall of the cornu and the body wall, dis- 


charged to the exterior, and formed an exit | ; 


for the dead fetuses. 

Two days after the operation the cat was 
again nursing her kittens. On April 5, the 
incision and the previous opening were 
healing. Complete recovery was reported 
on June 5. 


The Massachusetts Institute of Tech- 
nology rates molasses as the king of iron- 
containing foods. The experiments have 


opening in the abdominal wall. The area 
was completely walled off by the great 


*From the zodlogy department of the University 


proved that the lower grades of molasses, 
a by-product of sugar manufacture, are 
richer in iron than the more refined 
grades. 
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ings from the inflamed conjunctiva show 
numerous epithelial cells (rare in the ox 
but generally numerous in sheep) contain- 
ing Rickettsia granulations. The granula- 
tions sometimes invade the entire cytoplasm 
and, at other times, small scattered clumps 
in the cell. At this period the local poly- 
nucleosis is intense. As the disease prog- 
resses toward recovery, the parasitized cells 
become less numerous and then disappear. 
Meanwhile, the polynuclears are replaced 
with lymphocytes. 

The organism R. conjunctivae pre- 
sents itself in the form of round or annular 
bodies and also as bipolar coccobacilli gen- 
erally less than 1 » in diameter. It stains 
deep blue by Giemsa’s and grayish black by 
Castrenda’s method. The staining distin- 
guishes this protista from certain dickett- 


a 


Ruminants: Keratitis 
suffer 


Contagious Conjunctivitis of ae 


Cattle, sheep, goats and camels 


from a contagious conjunctivitis, the etio- 
logical agent of which long remained un- 
known. Various agencies were suspected 


> 


R. conjunctivae in an epithelial cell of the 
conjunctiva of a sheep (x 70). 


as causal: Bacteria, sunlight, dust. Coles 
(1931) demonstrated in sheep that the real 
causative agent is a Rickettsia—-R. con- 
junctivae—and then established its patho- 
genicity for the other susceptible species. 
The disease is extremely contagious, 


especially in the bovine species. More than 
one half of a flock may be found affected 
with a unilateral photophobia, lacrimation, 
and mucopurulent conjunctivitis which tend 
in many cases to extend over the cornea. 
The keratitis may become ulcerous. As a 
rule, the attack is self-limiting, curing up 
in eight to 20 days. In cattle the morbidity 
is lower than in sheep. 

During the course of the disease, scrap- 


R. ruminantium in an endothelial cell of the 
vena cava of a sheep (x 700). 


also by the authors. These elements exist 
in the healthy conjunctiva and are larger 
than R. conjunctivae. The presence of 
melanine granules in the epithelial cells of 
the conjunctiva should be kept in mind, 
since they resemble the Rickettsia in dimen- 
sions and morphology. They, however, (is- 
tinguish themselves by their brown color 
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and by being visible in unstained speci- 
mens. 

Transmission in sheep is easily proved 
by inoculating the scarified conjunctiva of 
a healthy sheep with scrapings from an 
affected one. The period of incubation is 
two to four days, at which time the symp- 
toms of the disease appear and microscopic 
examination reveals the presence of the 
specific agent. Under natural conditions 
transmission occurs by direct contact 
crowding and sneezing actions which may 
throw the secretions a considerable dis- 
tance. (An excerpt from Les Rickettsioses 
Animales, by A. Donatien and F. Lesto- 
quard. Revue de Médecine Vétérinaire, xe, 
March 1939, pp. 123-125.) 


Anesthesia of Foxes and Mink 

Wisnicky reports the successful use of 
nembutal as a general anesthetic for foxes. 
Fifty-seven adults were anesthetized by 
the intravenous route. The average dose 
was 1.7 ce. Ether is used for young foxes. 
A 20- to 22-gauge needle, two thirds of 
the cutting edge of which has been ground 
off, is used for making the injection. Such 
a needle minimizes venous seepage. The 
radial or external saphenous veins are sug- 
gested sites for the intravenous injections. 
If near pelting time, a minimum of hair 
and fur should be clipped freém the site. 

With regard to technic, Wisnicky sug- 
gests that after the needle has been in- 
serted into the vein, the leg and syringe 
be held in one hand to prevent the needle 
from coming out of the vein when the 
animal struggles. Ordinarily, one minute 
is required for the injection. The pupillary 
reflex and stage of relaxation may be used 
as guides to the degree of anesthesia. Usu- 
ally, the patient remains in a state of pro- 
found anesthesia for one-half to one hour. 
It is best to confine the subject in a box 
placed in a warm room for at least twelve 
hours following surgery. 

\Visnicky stated that his experience with 
mink is very limited. In view of the diffi- 
cul'y involved in making intravenous in- 
jections in the mink, the intraperitoneal 
route is recommended. One mink injected 
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with 0.5 ce. of nembutal succumbed. An- | : 


other was injected with 0.15 cc., and the 4 
anesthesia was satisfactory. In a_ third ® 
case, 0.15 cc. was not sufficient and an addi- 
tional 0.1 cc. was given. Therefore, an in- | 
itial dose of 0.15 cc. is recommended, with | 
additional amounts of 0.1 cc. at three- to 
five-minute intervals as indicated. The 
intraperitoneal injection should be made 
with a blunt needle anterior to the pubis 
and lateral to the median line. 


In view of the difficulty involved in re- 
moving fur from the abdomen, the follow- 
ing procedure is recommended: Moisten the 
area with water and then apply liquid so- 
dium sulfate by means of a cotton swab. 
This chemical literally dissolves the fur 
and can easily be removed by means of | 
a blunt knife or spatula. Then, the sodium — 
sulfate is neutralized by applying a solu- — 
tion of zinc sulfate. Following, the area 
is sponged with water. 

Wisnicky found that 00 dermal suture is 
particularly suited for closing the skin. | 
It is nonirritating and foxes and mink will | 
leave the surgical wound alone. (Abstract | 
of a paper presented by Walter Wisnicky, 
B.S., D.V.M., at the annual winter meet- | 
ing of the Wisconsin State Veterinary Med- 
ical Association, Madison, Wis., January 


10-11, 1940.) 


Acetonemia 

Thirty-nine cases of acetonemia observed 
in practice during 1939 are reported by 
Schwab of Wisconsin. Of this number, 30 
were treated. Twenty of the cases were 
treated once, nine cases twice and one case 
three times. 
during the first four months of the year, 
14 during the next five months, and 
the remaining ten during the last three 
months. Nineteen cases occurred after 
freshening, and 20 afterwards. The cases 
occurring after freshening developed within 
a period of two days to four months. 
It was noted that there was a tendency to- 
ward acetonemia at the time of parturition 
but the above statistics point out that the 
condition can occur at almost any time of 


Fifteen cases were observed 
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Sixteen cases were observed in heifers 
and the remainder (23 cases) in aged cows. 
Apparently, age is not a significant factor. 
Of the 30 cases receiving treatment, 26 
recovered. The four animals which did 
not recover presented complications not as- 
sociated with acetonemia. The highest 
temperature observed was 102.2° F. Twelve 
cows presented normal temperatures. 

The cases covered by this report were not 
confined to any one particular breed. Dr. 
Schwab emphasized the fact that since the 
condition develops in cows irrespective of 
the type of ration, and since there is great 
variation in the symptomatology, the prac- 
titioner should depend upon the urine test 
as a diagnostic aid. 

The suggested treatment is 500 cc. (1 
pt.) of 50 per cent dextrose administered 
intravenously and 30 Gm. (1 oz.) of chloral 
hydrate given in the form of a drench once 
a day. Ordinarily, six 30-Gm. doses are ad- 
ministered. (Abstract of a paper presented 
by John T. Schwab, D.V.M., at the annual 
winter meeting of the Wisconsin Veterinary 
Medical Association, Madison, Wis., Janu- 
ary 10-11, 1940.) 


Trichinosis 

An article on trichinosis was prepared 
by a special committee appointed by R. C. 
Pollock, chairman of the advisory council 
on live stock and meat research, Institute 
of American Meat Packers. The members 
of this committee were: W. Lee Lewis, 
Institute of American Meat Packers; Anna 
E. Boller, National Live Stock and Meat 
Board; H. Preston Hoskins; L. A. Mer- 
illat, U. S. Live Stock Sanitary Association ; 
and H. R. Smith, sanitary committee of 
the National Live Stock Exchange. 

The committee reaffirmed the general 
opinion that infection with Trichinella 
spiralis is usually acquired as a result 
of eating inadequately cooked pork con- 
taining living larvae. Results of recent 
necropsy surveys show that about 18 per 
cent of the diaphragms examined contained 
Trichinella larvae. However, it must be 
borne in mind that the presence of larvae 


in the human host does not necessarily mea 
that symptoms were manifested. Refereng, 
is also made to the work of Schwartz of thy 
federal bureau of animal industry, w) 
found that .91 per cent of the diaphragms 
of approximately 6,500 grain-fed hogs yw, 
infected with Trichinella larvae. In th, 
case of a large group of garbage-fed hog: 
the incidence was 4.41 per cent. The num. 
ber of human cases of trichinosis recorded 
in the United States from 1842 to 1937 \ 
between 5,000 and 6,000. 

Since there is no specific treatment, pre. 
ventive measures must be employed in de: 
ing with this problem. The two effecti 
measures available to control and eradicate 
the infection in man are adequate and thor- 
ough cooking of all pork not special! 
processed to destroy the larvae and elin 
ination of the source of infection in swin 
To eliminate the swine infection the com- 
mittee recommends that all pork scraps t 
be used for garbage be thoroughly cooked 
and that hogs be prohibited access to othe 
Trichinella-infected animal] tissues. 

Of genuine interest to the pork consumer 
is the B.A.I. regulation which designates 
that “no article of a kind prepared custon 
arily to be eaten without cooking shall con- 
tain any muscle tissue unless the pork has 
been subjected to a temperature sufficient 
to destroy all live trichinae or to other 
treatment prescribed by the Chief of the 
Bureau.” This safeguard applies only t 
products processed in plants operating un 
der federal supervision or establishments 
whose methods of processing are equivalent 
to the aforementioned plants. 

It has been established that a minimum 
temperature of 137° F. in every part o! 
the cut being cooked will destroy Trichinella 
larvae. In addition, certain products cor- 
taining pork-muscle tissue are rendere 
safe for consumption without subsequen' 
cooking by the consumer by a process whic! 
involves refrigeration, heating or curing. 
Some of the products which receive this 
treatment are ready-to-eat hams, Italia! 
style hams, capicoli and Canadian style 
bacon. (W. Lee Lewis et al. The Jourial 0 
the American Medical Association, ¢¥' 


January 6, 1940, p. 35. 
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Lacto- and Hemo-Serum Agglutination 
Tests in Bang's Disease 


The authors made comparative tests of 
agglutination titres of blood and milk. The 
latter was taken from each of the four 
quarters in equal amounts and mixed to- 
gether. Ejighty-one animals known to be 
infected were used, and 500 seroagglutina- 
tion tests were made. The milk serum was 
that of Dierhofer and the blood serum was 
obtained by spontaneous coagulation at 
room temperature. The two groups of 
specimens were tested with a standard 
antigen at the same time at titres of 1:12.5 
to 1:600. The results were as follows: 


a) Fifty-two of the 81 animals (64.19 
per cent) presented positive milk-serum 
agglutinations and 29 (35.81 per cent) were 
negative. 

b) Twenty-seven of the 52 positive ani- 
mals, or 51.92 per cent, showed Brucella 
agglutinins in the milk serum of the four 
quarters, and 25 (30.36 per cent) of the 
81 animals, or 48.08 per cent of those posi- 
tive to milk-serum agglutination, showed 
agglutinins in one, two or three quarters. 


c) Although in some instances the titres 
for milk serum were higher than those for 
the blood serum, the blood test was clearly 
shown to be superior to the milk test. 


d) The presence of agglutinins was 
found not to be constant in the four quar- 
ters, and the quantity of agglutinins varied 
in the different quarters of the same 
animals. 

The conclusions drawn by the author 
were that milk-serum-agglutination tests 
can be recommended for identifying ani- 
mals shedding brucelliferous organisms and 
as a control for blood-serum agglutination. 
For routine work the milk sample should 
consist of milk drawn in equal amounts 
from each quarter and mixed, after careful 
disinfection and milking out of a few drops 
from each teat before taking the specimen. 
Amaral Rogick. Contribuicgdo ao estudo 
lactosoroaglutinagado na brucelose bovina. 
Kevista de Industria Animal, ii, July 1939, 
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BOOK NOTICE 


Comparative Anatomy of the | 
Mammae 


From the College of Agriculture, Univer- 
sity of Missouri, comes a spiral-bound book 
(printed by the offset process) on the gross 
and microscopic anatomy of the mammary 
glands and udder of the cow and the other 
domestic mammals. The cow is used as the 
type species. The title is “Comparative 
Anatomy of the Mammary Glands with 
Special Reference to the Udder of Cattle.” 
The “comparative” feature is real since the 
author goes back to certain primitive types 
(Montremata, Marsupial and Monodelphia) 
to point out the steps in phytogenetic de- 
velopment of this important organ of mam- 
malian species. 

The importance of the subject in animal 
production is self-evident. A well-developed 
mammary apparatus determines the value 
not solely of a dairy cow but also, to a 
considerable extent, of other domestic mam- 
mals. Growth and development of the 
young of the placental mammal depend a 
great deal upon the mother’s milk-produc- 
ing capacity. The ewe, sow, bitch, mare 
must have well-formed mammae to be rated 
among successful producers. 

The book differs from the stereotyped 
chapter of the veterinarian’s anatomy which 
covers the whole subject in a few pages. 
Here are 375 pages and many illustrations 
free of redundant material—-a book for 
the student of agriculture, genetics, veter- 
inary science, physiology, biology, endo- 
crinology, and the medical student with a 
flair for undercover facts. 

The gross and microscopic anatomy of 
the cow in ten chapters of 165 pages com- 
prises revealing details all the way from the 
exterior of the udder of the various breeds 
down to a fascinating history of the con- 
troversial question of the “mode of secre- 
tion,” which appears never to be settled. 

Chapters 12 to 15 (57 pages) are a haven 
for the student of recondite biology and 
natural history. Although the reptilian 
ancestors of the domestic cow, 150 million 
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ago, May seem quite remote from the 
Holstein udder, boarders, hard milkers and 
fulminating mastitis, the author makes a 
good showing in tying these with the sub- 
ject at hand—-comparative anatomy. Sci- 
ence is that way; it digs under the surface 
that sheds no light. 

In this text we find a scientific explana- 
tion of that moot question of pseudo-preg- 
nancy in Rodentia and Carnivora (dogs, 
rabbits). With the anatomy of the 
mammary glands of these animals entirely 
too brief in our text books, the pet ani- 
mal specialist who is famous for getting 
at the bottom of things scientific will find 
this chapter to be of considerable interest. 


years 


cats, 


Change in udder form with age. 


Left to right: Normal; 
further lengthening and widening of the base of the teat; 
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be said of the other chapters of this sec. 
tion which, more than the other sections 
take the practitioner 
day labors. The minute descriptions of the 
gross and microscopic elements of the mam- 
mae are overlooked in our daily life. We 
dote upon comparative medicine, compara- 
tive pathology, comparative physiology an 
comparative anatomy without troubling t 
delve into depths of the comparisons, even 
where their significance is undisputable. 

The book closes with a section of tw 
chapters, 24 pages, on the mammary glands 
of primates, marine mammals and the hv- 
man female. 

Each chapter closes with a questionnaire 


nearer to his every. 


progressive enlargement of the base of the teat; 


and goat-shaped udder. (Reproduced from Tur. 


ner's text.) 


How many teats has a bitch, a vixen, a 
wolf, a cat, a ferret, a stoat? How many 
ducts in the teat of a dog? Is it 1, 10 or 
20? What do you know of the streakcanal 
and milk cistern of the dog? A plate show- 
ing the vascular irrigation of the mammary 
apparatus of the dog is an edification on 
little-known facts. This plate may be 
pointed out as a criterion for the rest of 
the volume in the matter of pictures which, 
in passing, impress one as being neither 
too few nor too numerous. Pictorial de- 
scriptions appear where needed. 

To the equine, porcine, ovine and caprine 
clinicians, one can recommend part IV, con- 
taining chapters 16 to 21, 66 pages, en- 
titled ‘““Anatomy of the Mammary Glands 
of Ungulata.” The chapter on swine is 
particularly graphic in words and illustra- 
tions. It is a forum of useful information 
well told that the Midwest practitioner 
working amid the problems of swine pro- 
duction will appreciate. The same may 


and a lengthy bibliography where the thirst 
for additional information may be satisfied. 
The heavy-weight paper stock, the excellent 
engraving, and the good index are worthy 
of mention. 

Turner’s contribution to the 
literature is a collection of facts, many of 
which are little known, that reflects a lot 
of painstaking effort and years of study. 
It is a book one is certain to appreciate. 
(Comparative Anatomy of the Mammary 
Glands with Special Reference to the Udder 
of Cattle. Charles W. Turner, Ph.D., pro- 
fessor of dairy husbandry, College of Ag’- 
culture, University of Missouri. 375 pages, 
illustrated. University Codperative Store, 
Columbia, Mo. Price, $3.50, including 


U. S. A.) 
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postage in 


“Medicine tor the Soul” was the inscrip- 
tion carved over the door of the library at 
Thebes. 
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On January 11, 1940, an attack of coronary 
throm-osis ended the career of an outstanding 
figure in the world of veterinary science—C. P. 
Fitch. As professor of animal pathology and 
bacteriology and chief of the division of vet- 
erinary medicine, University of Minnesota; as 
a past president of the American Veterinary 
Medical Association; and as a tireless worker 
in the councils of organized veterinary medi- 
cine and related societies, Dr. Fitch made many 
indelible contributions to science. 

The deceased was born on a farm near Sa- 
quoit, Oneida county, N. Y., July 1, 1884. He 
was graduated from Saquoit Academy in 1901 
and from Hamilton College, Clinton, N. Y., in 
1906, where he received the degree of Bachelor 
of Science with honors in mathematics and 
biology. In the high school of Glenridge, N. J., 
1906 and 1907, he taught mathematics and 
science. In 1908, he entered New York State 
Veterinary College, Cornell University, graduat- 
ing with honors in 1911 after having served as 
an undergraduate assistant for more than two 
years. 

He was appointed professor of veterinary 
pathology and bacteriology at Cornell Univer- 
sity in 1911 and served in that capacity until 
1917. In 1909, for work done at Cornell, he 
received the degree of Master of Science from 
Hamilton College. In 1929, Iowa State College 
honored him with the degree of Doctor of 
Science. These degrees, won consecutively in 
the line of duty, without boastful fanfare, tell 
the story of a useful life in his chosen field 
the veterinary service of the United States, 
Which will long remember his investigational 
work on the standardization of vaccines and 
bacterins; on the basic knowledge required for 
the intelligent control of Bang’s disease; and 
on anthrax, glanders and other Gargantuan 
problems currently begging the attention of 
ininal pathologists and sanitarians, such as 
avian tuberculosis, hog cholera, sterility in 
eattle, equine infectious abortion, and pyemic 
althritis of foals, the “cumulus index” of which 
liakes up a mass of informative material 
(based upon original work) for future gener- 
ations to seize and to study. 

‘he records of the A.V.M.A. show that he 
joned in 1912, served as secretary for New 
York in 1915-1916 and for Minnesota, 1918-1919; 

as a Committee on Bang’s Dis- 


C. P. Fitch Is Dead 


ease intermittently from 1919 to 1930; as mem- 
ber of the Executive Board for district 5 from 
1930 = 1935; as the Association’s president for 
1933-1934, the year in which the United States 
was nero with the meeting of the Twelfth 
International Veterinary Congress in New York 
City. When, in 1933, the veterinary profession 
wanted a man of science of unblemished career 
and worthy deeds to represent it at this epochal 
event, it drafted Dr. Fitch. As an associate 
editor of the JourNAL since 1938, Dr. Fitch was 
frequently consulted in literary matters per- 
taining to the field of research. 

Twenty years as secretary of the Minnesota 
state build- 
ing up of that society to one of the largest in 
the country, and 
his constant con- 
tributions to the 
work of the 
United States 
Live Stock Sani- 
tary Association, 
attest to his in- 
terest in veterina- 
ry organizations. 
His connections 
with other scien- 
tific societies show 
the sources of the 
additional knowl- 
edge he was able 
to register in the 
literature of our 
profession, to wit: 
Fellow of the 
American Associa- 
tion for the Ad- 
vancement of Science and member of the 
Society of American Bacteriologists, American 
Public Health Association, American Associa-— 
tion of University Professors, Society of Expe- 
rimental Biology, and Minnesota 
Science. 

In the social side of college life, one finds s- 
him honored by Phi Beta Kappa, Sigma Ni, — 
and Gamma Sigma Delta. 

C. P. Fitch, B.S., D.V.M., M.S., D.Sc., 
his way through his entirely too short life by 
means of hard work and a keen mind. As a 
speaker he had few peers, having the knack 
of briefing his subject with striking effect and 
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telling what he had to say with equally strik- 
- ing clarity and absence of redundancy. 

He is survived by his widow, née Florence 
L. Adams, formerly of Utica, N. Y., whom he 
married in 1911, and by two sons—James A. 
Fitch, veterinarian practicing at Truman, 
Minn., and Alva F. Fitch of Glencoe, Minn. 


Ww. 
A.V.M.A. ACTIVITIES 
A coming event of unusual interest is the 
eighth convention of the American Scientific 


Congress, which will be convened at Washing- 
ton, D. C., May 10-16, 1940. The conven- 
tion also will embrace the semicentennial cele- 
bration of the Pan American Union. The last 
meeting of the Congress was held in Mexico 
City in 1936. 

The Department of State has requested the 
Association to name representatives for this 
event and, in compliance, President Way has 
named the following special committee to rep- 
resent the veterinary profession of the United 
States: Col. R. A. Kelser, director of the vet- 
erinary corps; John R. Mohler, chief of the 
federal bureau of animal industry; and Wil- 
lard H. Wright, chief of the division of zodlogy, 
National Institute of Health, U. S. Public 
Health Service. 

The American Scientific Congress is devoted 
to the study of problems pertinent to the wel- 
fare of the Western Hemisphere and is a me- 
dium for cementing closer the relations among 
the nations in this part of the world. 

eee 

With the object of relieving the treasurer of 
the responsibility of acting as custodian of the 
Association’s bonds, the Central National Bank 
of Chicago was chosen as the repository for this 
class of property. The treasurer was author- 
ized to transfer the bond holdings to the Cen- 
tral National Bank, to be held there under the 
“safe keeping” plan, subject only to the action 
of the Executive Board. 

eee 
At the December meeting of the Executive 
- Board, $2,000 was appropriated for continuing 
from January through June 1940 the work on 
public relations conducted by the Bureau of 
Industrial Service, Inc., of New York City. An 
additional $1,000, to be used at the discretion 
of the Board of Governors, was set aside for 
use in that connection during the Washington, 
D. C., meeting. 
eee 

The plan of issuing official student keys to 
senior students, and to junior students when 
they are about to become seniors, was approved 
by the Executive Board, along with the issuing 
of the Association’s diploma to students at the 
time of graduating. A charter has been issued 
to each of the student chapters, designating its 


right to participate in the general plan of pro. 
moting organized veterinary medicine in the 
recognized colleges. 
eee 

This issue of the JouRNAL—192 pages—is |e 
yond a doubt the largest of its kind ever py} 
lished in the realm of veterinary medicine 
From the first page through the last the editors 
have attempted to cover, in a systematic an; 
correlated manner, every literary demand oj 
the varied interests of the veterinary profes 
sion. 


The May issue is being set aside as the 
“Southern States Number.” Featured in that 
number will be selected papers presented at 
recent meetings in the South along with pie. 
torial sketches of points of interest in the 
southern veterinary domain. It is hoped that 
the publication of this special number wil! 
stimulate other sections of the country to aid 
the Journal in publicizing the activities of 
their geographic locale. Following the South- 
ern States number, it is planned to publish, at 
intervals, issues saluting the Eastern States, 
Midwest and West. 


® 
Continuing his travels to vetermary meet 
ings throughout the country, President Way 


will attend the Illinois State meeting on Feb- 
ruary 15-16 and the Colorado State College short 
course on February 20-22. He attended the 
Ontario Veterinary Association’s convention at 


Toronto, January 25-26. 
eee 


Executive Secretary Merillat will address the 
Virginia State Veterinary Medical Association 
at Richmond, February 8-9, on ‘The Import- 
ance of Organized Veterinary Medicine.” He 
also will attend the February meeting of the 
local Committee on Arrangements at the na- 
tion’s capitol to aid in laying the foundation 
for the annual session in August. 

eee 

Assistant Executive Secretary Ingmand at- 
tended the Minnesota meeting at Minneapolis, 
January 8-9; the Wisconsin meeting at Madi- 
son, January 10-11; and the Iowa session at es 
Moines, January 23-25. 

eee 

A plan has been launched to transfer the 
residue of the Ohio River relief fund of 1937 
to a general relief fund for the benefit of mem 
bers and their families who find themselves 
temporarily in need of financial aid. The ad- 
ministration of this fund, if approved by ‘he 
contributing members and societies, will 10 
doubt be of considerable help to the Women's 
Auxiliary in carrying out its charitable work. 

eee 

An election for the third district (Illinois. 
Indiana and Wisconsin) will be started Marchi 
1. The successful candidate of this Execu' ive 
Board election will take office at the end of the 
Washington meeting. 2 
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A. FerruaRy 1940 
he 
THE BOARD OF DIRECTORS OF __ 
| HAS EXHIBITED IN THE NEW YORK WORLD'S FAIR 1939 
AND HEREBY CONVEYS ITS HIGH APPRECIATION OF 
THE SUBSTANTIAL CONTRIBUTION WHICH THIS EXHIBIT 
HAS MADE TOWARD THE SUCCESS OF THE FA 
CHAIPMAN 
THE BOARD OF DIRECTORS 
le 
- 
Report of Committee on Veterinary Exhibit, New York World's Fair 
e Supplementing your committee’s report of August 28, 1939, we beg to submit the following: 
i- Balance on hand August 28, 1939, without including bills pending in last re- 
Received from dog food division, Institute of American Meat Packers 100.00 
—- $4,518.88 
{ Expenditures since August 28, 1939, as follows: T ts °; 
Electricity (August, September and October) at $34.00 per i 
Buffing floors, windex cleaning, entrance fees and incidentals 47.08 of 7. 
Fischer Exhibits Co. in full of account (after deducting ae - 
7 International Veterinary Congress permanent committee with a J 
Metropolitan Host feature page participation................. 12.00 
| Fischer Exhibits Co. for biweekly servicing exhibit and pur- “fo” * 
e chases of chromium couch, chairs and table .......... 370.00 A", 24 
Bill payable (one) estimated at $90.00 for 150 ft. at 60 cents per foot of colored 
motion picture negatives and print of our exhibit for inclusion in motion pic- 
ture of all medical and public health exhibits ...............cccccccccavccee 90.00 
» | Respectfully submitted, 
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1940 World's Fair Possibilities 


Estimated expenses: 
589 sq. ft. of space at $7.50 

Artists’ expenses to bring 


exhibit up to date..... 1,500.00 


Electricity and electrical 
304.00 
Cleaning and_ servicing 
charges, guard services, 


600.00 
400.00 


ete. 
Unexpected expenses 


Possible expenses 


Possible receipts for 1940: 


1939 balance (estimated) .$ 951.38 


1,000.00 
1,000.00 


Hog Cholera Serum...... 

Small Animal Hospital 
Association 


750.00 


og-Food-Testing Program 


M. L. Morris of New Brunswick, N. J., speak- 
ing before the 56th annual meeting of the Vet- 
erinary Medical Association of New Jersey in 
Newark, N. J., declared that 450,000,000 
of processed dog food are sold annually in the 
United States. 
the Federal 
that the nation’s dog owners are able to pur- 
chase processed dog foods which are truthfully 
labeled. Just recently the F.T.C. issued several 
cease and desist manufacturers 
for mislabeling dog foods. 

In discussing the dog-food-testing program 
inaugurated by the American Animal Hospital 
Association, Dr. Morris pointed out that the 
scientific advisory council consists of five out- 
standing animal nutritionists. The foods to be 
tested are purchased in the open market. 
Chemical and biological tests are then made 
in the laboratories of leading universities. At 
the same time, member veterinarians conduct 
practical tests on the foods by feeding them 
to dogs in their hospitals. All of this informa- 
tion is then turned over to the advisory council 
and, if this group returns a favorable report to 
the committee on foods of the A.A.H.A., the 
seal of approval is granted. 


The 


cans 


Dr. Morris praised the work of 


Trade Commission in seeing to it 


orders against 


dog-food-testing program of the 
the aforementioned 
A.V.M.A. has given 
by approving the 


entire 
is supervised by 
The 
project 


foods. 
the 


committee on 
its support to 


: 


program and also in permitting its name ; 


appear on the seal of approval. 
ATTRACTS ATTENTION 


SEAL OF APPROVAL 


The columnist who writes about dogs in th 
New York Sun under the nom de plume Arthy 
Roland, after pointing out that a maker of « 
dog food was ordered by the Federal Trac 
Commission to “cease and desist” the improyx 
labeling of its packages, compliments the Ame 
ican Animal Hospital Association for having 
undertaken the testing of such foods in 
search laboratories of leading universities and 
in having added the indorsement of the Amer; 
ean Veterinary Medical Association to it 
project. 


National Practitioner's Association 
Being Organized at Kansas City 
Convinced of the advantages afforded by 0) 
ganized veterinary medicine but believing tha 
practitioners should have a specialized associa 
tion if they are to derive the greatest benefits 
trom such organized activities, a group of pra: 
ticing veterinarians, headed by H. W. Young 
of Kansas City, Mo., have taken preliminary 
steps to attain this objective. 


A letter circulated recently among. practi: 
tioners throughout the country reads as fol- 
Dear Doctor: 

@.4 «. 


We are organizing a national practitioner's 
association and are asking your active coope! 
ation. 

I can best tell you of what we have in mind 
by referring to the meeting of the A.V. M.A 
at Memphis last summer. At this meeting a 
certain research worker from a well-known in 
stitution undertook to prove from certain lalbo- 
ratory experiments on white Swiss mice that 
rabies vaccination of dogs or other domesti 
animals is of no value. This paper received 
extensive publicity from the press all over the 
U. S. A. and directly led to references in the 
press that the veterinarians are and have /eell 
conducting a “rabies racket.” 

What was done to offset this adverse pul: 
licity? What was done to acquaint the publi 
with the repeated observation of practitioners 
that rabies vaccination does in the great Na 
jority of instances protect? We know of no 
effective measure being taken by any low 
existing veterinary organization to present the 
other side of the picture to the public. 

Here is what we propose to do. For a ful! 
statement you are referred to the inclosed reso 
lution adopted by the original nucleus of the 
AFVT which was formed in Kansas City 0! 
November 29, 1939. Briefly we aim: To 0) 


tain practitioner representation in our veler 


® 
$7,221.50 
: 
$7,301.38 
ae 
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nary organizations, state, national or regional; 
to have the editorial policy of our veterinary 
press adopt a more aggressive attitude in the 
interests of the practitioner; and to make it 
an integral function of the state, national, and 
regional veterinary associations to obtain favor- 
able newspaper publicity for the practitioner 
and to answer unwarranted attacks on the pro- 
fession. 

State veterinarians have their own separate 
organization to which other veterinarians may 
not belong. B.A.I. veterinarians likewise have 
their own exclusive organizations, so do re- 
search veterinarians, and deans of veterinary 
colleges have a separate organization. These 
organized separate groups do get a hearing, do 
obtain election of members from their groups 
to offices and important committees. The vet- 
erinary practitioners could also obtain repre- 
sentation if they were organized. 

We want you as a member of the organizing 
committee of this organization. 
A meeting will soon be called in some centrally 
located city to perfect our organization, adopt 


practitioner's 


a constitution and elect officers. 

At present there are no dues; voluntary con- 
tributions ranging from $5.00 to $50.00 have 
heen received from the present membership. 
It is anticipated that membership dues may be 
held at a nominal amount of but a few dollars 
per year, since we aim to meet ordinarily and 
transact our business in the same city and at 
the same time as our state, national or regional 
meetings. 

This organization is in no wise intended to 
compete with or disrupt any veterinary organ- 
ization now functioning. Rather, it is intended 
to aid such organizations and to guide them 
more effectively to serve the profession as a 
whole and the veterinary practitioner in par- 
ticular. 

Kindly drop me a line immediately signify- 
ing your willingness to join and giving us the 
benefit of your suggestions on procedure. We 
are counting on you to become a charter mem- 
ber and, if possible, to attend the convention 
which will soon be called to formally launch 
our organization. 
age: Very sincerely yours, 


(Signed) H. W. Youne, 
General Chairman, 
Resolution 


Wuereas, it is a well-established fact that 
vhere men are properly organized, their course 
of action may follow the well-considered course 
of their joint considerations and thus promote 
mutual benefit, and 
WHEREAS, all branches of veterinary science 
e organized and enjoying such benefits, ex- 


rians, and 


their 


deemed 
with 


WHEREAS, in view of this fact it is 
advisable to form such an organization 
the following objects in view: 


1) To codperate and lend full support to 
other veterinary organizations, especially the 
International Veterinary Congress, the Ameri- 
can Veterinary Medical Association and our 
various state veterinary medical associations, 
keeping in mind at all times the importance 
of united action by all veterinary organizations 
to insure the success of each. 


2) To promote a better understanding be- 
tween the public and the profession. 
3) To promote the general welfare of the 


practicing veterinarian by establishing general 
headquarters where will be assembled all avail- 
able data of a scientific or legal nature that 
will aid the individual practitioner or group of 
practitioners endeavoring to secure legislation 
in the interests of the livestock industry and 
the health of the community. 


4) To stand ready at all times to defend the 
good name of the profession when unjustly at- 
tacked by the press, public or any individual, 
and to give authentic information in answer to 
such critics and bring about a better under- 
standing by a campaign of education and en- 
lightenment on veterinary matters. 


5) To 
Medical 


prevail on the American Veterinary 
Association to render assistance in 
such cases. To keep in touch with all organ- 
izations and see that there is no discrimina- 
tion against practitioners. 


6) To assist the veterinary practitioner in 
obtaining due consideration from _ national, 
state, county and municipal agencies dealing 


with disease control, and to promote the real- 
ization that the activity of the veterinary prac- 
titioner is fundamental in the diagnosis of dis- 
eases, the appropriate prophylaxis and the 
treatment, and that without the veterinary 
practitioner the science of veterinary medicine 
would degenerate. 

Therefore, Be It Resolved: That an organiza- 
tion known as The American Foundation of 
Veterinary Therapy be and is hereby formed in 
Kansas City, Mo., this 29th day of November 
1939 to enlist the active support of representa- 
tives in all sections of this country and to call 
a convention to meet in a centrally located 
place to form a permanent association to carry 
out the objects outlined in this resolution. 
(Signed) 

J. C. Flynn, Chairman, Kansas City, Mo. 
S. L. Stewart, Olathe, Kan. 
H. L. Bussong, Belton, Mo. 

Presented and adopted November 29, 1959, at 
Kansas City, Mo. 

Chairman. 


H. W. YOuNG, 
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U.S. GOVERNMENT © 


Rea Serum Company Fined for 
Violation of Virus-Serum-Toxin Law 

The U. S. bureau of animal industry reports 
that Charles L. Rea, doing business as the Rea 
Serum Company, Kansas City, Mo., was re- 
cently found guilty of violating the Virus-Se- 
rum-Toxin Law. Rea was fined $450 and costs 
for shipping from Kansas City, Mo., to the 
states of Alabama, Georgia and Iowa, anti-hog- 
cholera serum that had been diluted as much 
as 33 per cent and, in its final form, had not 
been prepared in a licensed establishment. It 
was shown that the dilution was sufficient to 
make the serum worthless, within the meaning 
of the law, in that it lacked the potency and 
immunizing properties necessary for the safe 
treatment of hogs for the prevention of hog 
cholera. 

It was brought out in the trial that Dr. 
Rea was not licensed by the Secretary of Agri- 
culture and that he had purchased serum from 
a licensed producer but diluted it and substi- 
tuted his own paper caps and seals for the 
officially authorized seals and caps. The label 
on the bottle called for the usual dosage. [Harly 
the past summer this same firm flooded Corn 
Belt mail boxes with literature extolling the 
virtue of their serum.] 


Regular Army 

By direction of the president, and under the 
provisions of Public, No. 18, 76th Congress, Ist 
Lieut. James Clayton McIntyre, veterinary 
corps reserve, Hyattsville, Md., was called to 
extended active duty effective December 11, 
1939, assigned to station at Maxwell Field, Ala., 
and directed to proceed to the U. S. Army Gen- 
eral Dispensary, Washington, D. C., for tem- 
porary duty in connection with instruction in 
army procedure pertaining to the veterinary 
service, until December 26, 1939, when he pro- 
ceeded to Maxwell Field for duty. 

Captain Maurice W. Hale was relieved from 
assignment and duty at the station hospital, 
Fort Sam Houston, Texas, effective in time for 
him to proceed to New York, N. Y., and sail 
on transport scheduled to leave that port on 
December 18, 1939, for the Puerto Rican de- 
partment and, upon arrival, will report to the 
commanding general for assignment to duty 
with the veterinary corps. 

Announcement is made of the appointment 
of Ist Lieut. Robert Henry Yager, veterinary 
corps reserve, as a first lieutenant in the veter- 
inary corps, regular army, with rank from 
December 11, 1939. He is assigned to station 


at Mitchel Field, Long Island, N. 


Captain John H. Rust III is relieved fr 
assignment and duty in the Hawaiian depart. 
ment and is assigned to duty at the Presidio 
of San Francisco, Calif. He will return on 
the first available transport and, upon arrival 
at San Francisco, Calif., will report, in accord- 
ance with orders to be issued by the commani 
ing general, Hawaiian department. 

Captain Wayne O. Kester is relieved from 
duty at the quartermaster depot, Seattle, 
Wash., effective in time to proceed to San 
Francisco, Calif., and sail on transport sched- 
uled to leave that port on or about January 
24, 1940, for the Hawaiian department, for 
duty. 

By direction of the president, and under the 
provisions of Public, No. 18, 76th Congress, Ist 
Lieut. Charles Edwin Robinson, veterinary 
corps reserve, is ordered to active duty, effec. 
tive January 2, 1940, and directed to proceed 
without delay from Sioux City, Iowa, to Lowry 


New ACCEPTANCES—First LIEUTENANTS 

James Gordon Anderson, Box 403, Southport, 
Conn.; Ralph Leland West, Jr., 508 8th St.. 
N. E., Waseca, Minn. 


PROMOTIONS 

To Lt. Col.—Harry Elmer Barker, 10 Day- 
ton St., Clifton Springs, N. Y. 

To Major.—Lewis H. Moe, 702 Washington 
St., Stillwater, Okla. 

To Captain.—Russell James Stewart, 3567 
Howard St., Omaha, Neb.; Jack Owen White- 
head, 3312 Leeland Ave., Houston, Texas. 


SEPARATIONS 


First Lieut. Robert Henry Yager, appointed 
in regular army, December 11, 1939. 


B.A.l. Transfers 


Alfred L. Bailey from Chicago, Ill., to Kansa 
City, Kan., on meat inspection. 

William A. Bright from Omaha, Neb., to Des 
Moines, Iowa, on meat inspection. 

David W. Coppinger from Atlanta, Ga., to 
Bristol, Va., in charge of meat inspection. 

James R. Corliss from Augusta, Me., to Bos- 
ton, Mass., on meat inspection. 

Emery E. Coshow from Indianapolis, Ind., to 
Frankfort, Ky., in charge of tuberculosis erad! 
cation, hog-cholera control and field inspection 

William G. Duncan from Evansville, Ind., to 
St. Louis, Mo., on meat inspection. 

George H. Ehlers from Fort Worth, Texas, 
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Guy P. Everly from Omaha, Neb., to Cleve- 
land, Ohio. 

Ralph Graham from Frankfort, Ky., to To- 
peka, Kan., in charge of tuberculosis eradica- 
tion, hog-cholera control and field inspection. 

Charles A. Greenig from Atlanta, Ga., to St. 
Louis, Mo., on meat inspection. 

Henry B. Hannum from Des Moines, Iowa, 
io Fort Worth, Texas, on meat inspection. 

Raymond W. Hayes from Chicago, IIl., to 
Lansing, Mich., on Bang’s disease. 

Charles J. Hayward from St. Louis, Mo., to 
New Orleans, La., in charge of meat inspection 
and field inspection. 

KF. L. D. Herchenroeder from Albert Lea, 
Minn., to Fort Worth, Texas, on tuberculosis 
eradication. 

Werner F. Hillstrom from St. Louis, Mo., to 
Winona, Minn., on meat inspection. 

Charles H. Horcher from New Orleans, La., 
to Lake Charles, La., in charge of meat inspec- 
tion. 

William S. Houk from Albany, N. Y., to Fort 
Dodge, Iowa, on meat inspection. 

David Jacobson from Little Rock, Ark., to 
Albany, N. Y., on meat inspection. 

Fred O. Jacobson from Winona, 
\ladison, Wis., on Bang’s disease. 

Joseph S. Jenison from Chicago, Ill., to St. 
Louis, Mo. 

Fred O. Kieldsen from Lake Charles, La., 
to Cedar Rapids, Iowa, in charge of meat in- 
spection. 

John M. Klar from St. Paul, Minn., to Har- 
:isburg, Pa., on tuberculosis eradication. 

Meyer L. Koch from Richmond, Va., to Mont- 
gomery, Ala., on Bang’s disease. 

Clifton C. Logan from Buffalo, N. Y., to Bos- 
ton, Mass., on meat inspection. 

John J. Martin from Albany, N. Y., to Buf- 
talo, N. Y., in charge of meat inspection and 
field inspection. 

Archie N. McGregor from Los Angeles, Calif., 
to Kansas City, Kan., in charge of meat in- 
spection. 

Frederick F. Meads from Des Moines, Iowa, 
to Topeka, Kan., on field inspection. 

James C. Melvin from St. Louis, 
Evansville, Ind., on meat inspection. 

Chester J. Mikel from Cleveland, Ohio, to 
Oklahoma City, Okla., on meat inspection. 

Chas. F. Payne from Kansas City, Kan., to 
Chicago, Ill., in charge of meat inspection and 
field inspection. 

Robert M. Sarde from Newark, N. J., to 
Wilmington, Del., on meat inspection. 

Marion W. Scothorn from New York, N. Y., 

Richmond, Va., on meat inspection. 

James A. Sluss from Bristol, Va., to Salem, 
‘a. in charge of meat inspection. 


Minn., to 


Mo., to 


John W. Smith from Bismarck, N. Dak., to 
Denver, Colo., on Bang’s disease. 
Paul A. Soldner from Jackson, Miss., to 


Omaha, Neb., on virus-serum control. 


Bernhard J. Stockler from Buffalo, N. Y., to 
Los Angeles, Calif., in charge of meat inspec- 
tion and field inspection. 

George G. Tanenbaum from Oklahoma City, 
Okla., to Albert Lea, Minn., on meat inspection. 

Carl C. Taylor from Newark, N. J., to Wheel- 
ing, W. Va., on meat inspection. 

Clemence C. Walch from South St. Joseph, 


Mo., to Arkansas City, Kan., in charge of 
meat inspection. 
Lillis R. Wempe from Richmond, Va., to 


Jacksonville, Fla., on Bang’s disease. 

Timothy P. White from London, England, to 
Beltsville, Md., on field inspection; from 
Beltsville, Md., to Springfield, [ll., on hog-chol- 
era control. 

Clifton L. Whittington from Chicago, IIl., to 
Des Moines, Iowa, on meat inspection; from 
Des Moines, Iowa, to Chicago, Ill., on meat in- 
spection. 

Fred J. Wigderson from Newark, N. J., to 
Jersey City, N. J., on meat inspection. 

John C. Williams from Jefferson City, Mo., to 
Little Rock, Ark., on Bang’s disease. 

Millard M. Woods from Salem, Va., to Al- 
bany, N. Y., in charge of meat inspection and 
field inspection. 

Songer. Topeka, Kan.; 
Kenneth G. Cherrington, Providence, R. L.; 
Frank E. Haworth, Arkansas City, Kan.; 
George C. Mawer, Cleveland, Ohio; Samuel R. 
Nichols, Denver, Colo.; Julius Stotchik, Kansas 
City, Kan.; Norris L. Townsend, Topeka, Kan. 


Retirements.—Lee C. 


AMONG THE STATES 


Arizona 

The Arizona state veterinary medical exam- 
ining board will hold its first 1940 semiannual 
meeting at Tucson in April, in conjunction with 
a meeting of the Arizona Public Health Associ- 
ation. Veterinarians take an active part in the 
work of this association. 


Arkansas 

Contesting the teachings of science through 
testimonies of laymen is one of the everlasting 
hopes of quackery in medicine. In defending 
the charge of using the mails to defraud in ad- 
vertising a cure for cancer and other grave ail- 
ments, Norman Baker, founder of the Baker 
Hospital at Eureka Springs, brought in a num- 
ber of patients from many sources who testi- 
fied before the federal court that they had been 
cured by the method advertised. 


Canada 

The close of 1939 finds Canada, in common 
with the sister nations of the British common- 
wealth, at war. New duties have been added 
to her old ones and she has accepted them in 
her own philosophical manner and is carrying 
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them out with her usual patience and industry. 
She has no fear of the outcome and is looking 
forward to the time when her arts, sciences 
and industries will be able to progress without 
the enormous added responsibilities of hostili- 
ties.—Canadian Journal of Comparative Medi- 
cine. 


The Ottawa Society of Comparative Medicine 


4 


} held its 41st meeting at Kemptville, Ont., Oc- 
| tober 21, 1939. This society meets at frequent 
a intervals in Ottawa and occasionally at other 
central points. Mastitis of cows, sterility in 
her large animals, infectious abortion, actinomy- 
+4 cosis, and lameness in horses were the subjects 
or discussed at the session. 
Fk The Central Canada Veterinary Society held 
i ie its annual meeting at Chateau Laurier, Janu- 


ary 17-18, and the Ontario Veterinary Associa- 


tion met at Toronto, January 25-26. 


Colorado 

Jack rabbits have become a nuisance in Colo- 
rado. They destroy crops and denude the range 
pastures to such an extent that a campaign of 
extermination has been instituted. The farm- 


4 ers, confronted with the alternative of exter- 
 . ? minating the rabbits or being exterminated by 
| a os them, organized roundups to destroy the pests 
‘i i with clubs, whereupon the state bureau of child 
Bt and animal protection protested on the ground 
: that more humane methods could be found. 
The state bureau advocates the use of firearms 
in lieu of the clubbing crusades. 
= sb n December 22, 1939, the Atlanta Veter- 
inary Society entertained the state board of 
ey veterinary examiners at a dinner held in one 
7 of the local hotels. Following the dinner, the 
: Society elected the following officers for the en- 
suing year: J. W. Thome, president; R. T. 
Thomas, vice-president; and Charles C. Rife, 
> secretary-treasurer (reélected). 
. : 4 Ls ; During the 1937 session of the Georgia gen- 
4 ae ; fla 
4 eral assembly, a law was passed requiring the 
state veterinarian to eradicate Bang’s disease 
te in cattle, in codéperation with the federal gov- 
ernment and various county commissioners. 


Since that time this work has progressed sat- 
isfactorily in 43 north Georgia counties. Be- 
ginning May 1, 1939, the state provided an an- 
nual appropriation of $50,000 for matching 
federal funds for Bang’s disease reactor cattle. 


are 


| Idaho 

Infectious necrotic hepatitis (—black dis- 
Rl i? » ease), a fatal disease of sheep recently identi- 
ape aes as fied by research workers in the Northwest as 
being identical with the New Zealand sheep 
wise a disease, appears to be quite prevalent in Idaho 
ica! cs flocks. Usually, no symptoms of illness are ap- 


parent. 


or four hours, is dead. 
erally found dead on the bed ground. 

The characteristic lesions are dark, sulbcy- 
taneous hemorrhages on the back and _ sides 
and large, black areas on the fleshy side of the 
pelt—-hence the name black disease. 

The mortality among affected sheep is [\( 
per cent. Five to 50 per cent of the sheep in 
flocks where the disease prevails are usually 
affected. 

A. K. Kurrier, Resident Secretary. 
Illinois 

The horse-show section of the 1939 Interna- 
tional Livestock Exposition in Chicago con- 
firmed the general belief that the horse is not 
a passing domestic animal. Horseback riding 
is on the increase in every part of the coun- 
try, judging from the origin of the many 
entries. 

eo @ 

The largest of the annual industrial conven- 
tions is that of the National Canners Associa 
tion, which met in Chicago for its 1940 session 
the week of January 21. An attendance of 20. 
000 was reported. The gathering included the 
annual meetings of the associations of canning 
brokers and manufacturers of canning ma- 
chinery and supplies. The makers of canned 
dog food, who represent one of the largest 
units of the canning industry, were well rep- 
resented. 

eee 


A highlight of the annual meeting of the 
American Society of Animal Production, held 
in Chicago recently, was a conference on arti- 
ficial insemination. 

George H. Hart of Davis, Calif., was elected 
president of the organization. Other veterina- 
rians in attendance were C. D. Lowe, Leslie 
M. Hurt, J. A. Henderson, William T. Thorp. 
H. R. Hornbaker, Harry E. Kingman, Harry EF. 
Kingman, Jr., and F. E. Walsh. 

Complete proceedings of the meeting can be 
obtained by addressing a request to the secre- 
tary, R. M. Bethke, Agricultural Experiment 
Station, Wooster, Ohio. 


eee 
Obviously, the greatest single misfortune that 
has come upon the march of the veterinary 
profession is the habit of advertising in tele- 
phone directories. At least, that is the way the 
ethical group of the profession is looking upon 
this wholesale violation of standard medical 
ethics. At its November session, the Chicago 
Veterinary Medical Association was again con- 
cerning itself about this sore thumb. 
The publishers of the telephone directory. 
confronted with the prospect of losing a lot of 
profitable advertising, submitted for study 4 


plan of evading the customary ethics of med- 
ical practice. 


In principle, the plan submitted 


Occasionally, an animal seems to Jy 
slightly depressed and, in 30 minutes to three 
The animals are gep. 
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consists of naming the members of the Asso- was of the highest order. Governor Ratmer’s— 2. 


ciation in plain type in one column (at so 
much per year), thereby leaving the advertis- 
ine doctors the privilege of cluttering up the 
adjacent column with offensive display. 


Indiana 

c. R. Donham, professor of veterinary science 
at The Ohio State University, has been named 
head of the department of veterinary science 
at Purdue University, Lafayette, to succeed 
R. A. Craig, who 
was killed by a mo- 
torcycle last Octo- 
ber. Dr. Donham’s 
appointment was 
announced on Jan- 
uary 17 by E. C 
Elliott, president of 
the University. 

Dr. Donham was 
graduated from 
lowa State College 
in 1921 and engag- 
ed in private prac- 
tice for year, 
after which he went 
to Oregon State 
College, where he 
remained for seven 


years on the _ in- 

8 tructional, C. R. Donham 
research and extension staffs. From 1929 to 
1935, he served on the faculty of the Univer- 
sity of Minnesota and, since 1935, has been at 
The Ohio State University. 

In recent years Dr. Donham has won wide 
recognition through his work on Bang’s dis- 
ease. By virtue of his intimacy with this ave- 
nue of veterinary medicine, he was appointed 


address on the afternoon of the second day 
invoked the aid of the veterinarians to keep 
Kansas in the high place it occupies among 
the states, and Commissioner of Agriculture 


Miller made a strong appeal for the coéperation _ 
of the veterinary service. 
Maine 


On January 10, the Maine Veterinary Med-— 
ical Association held its annual meeting at M._ 
E. Maddock’s hospital in Augusta. 

S. W. Stiles of Falmouth Foreside was 
elected president; A. E. Coombs of Skowhegan, — 
vice-president; and J. F. Witter of Orono, sec- 
retary-treasurer. Elected to the executive hac 
mittee were P. R. Baird of Waterville, chair-— 
man; C. M. Merrill of South Paris, and C. EK. _ 
Dutton of Saco. 

P. R. Baird gave a paper on “The Maine — 
State Veterinary Practice Act’; G. M. Potter 
of Portland presented “A Discussion on Bang’s — 
Disease, Emphasizing a Revision of the — 
ent Eradication Program”; and H. M. Tucker | 
spoke on “‘Red Tape’ Essential to the Inter- 
state Shipment of Live Stock.” 

Dr. Baird’s discusssion of the state practice © 
act brought about the appointment of a com- 
mittee to study the act and present suggestions — 
for bringing it up to date. : 

Questions submitted by mail were formally 7 
answered by the following members: S. D. 
Merrill, Geo. E. Sadler of Ellsworth, P. R. 
Baird, C. E. Dutton, S. W. Stiles, R. E. Ingham > 
of Waterville, and Raymond Larcom of Kittery. 

The next meeting is scheduled to be held at 
Orono in April and will be devoted chiefly to 
a large and small animal clinic. 
J. F. WIirrer, 


Secretary. 


chairman of the A.V.M.A. special Committee * Maryland Pas 
on Bang’s Disease for 1939. ' S$ulfapyridine is credited with having saved — 


lowa 

Burlington is rapidly becoming the small 
animal education center of the Midwest, due to 
the activities of the progressive Midwest Small 
Animal Association. The Association’s next 
annual meeting is to be held at the Burlington 
Hotel on March 7. A technical program and 
clinic of high quality will be featured. 


Kansas 

the 36th annual meeting of the Kansas 
Veterinary Medical Association, held in To- 
peka, January 17-18, the following officers were 


elected: Roy L. McConnell of Coffeyville, presi- 
dent; R. F. Coffey of Topeka, vice-president; 
Chas. W. Bower of Topeka, secretary-treasurer 


recleeted); and J. H. Burt of Manhattan and 
‘1. Gish of El Dorado, members of the board 
of directors. 
from the standpoint of instructive papers 
and discussions on matters of current interest 
to (he veterinarians of the state, the soit 


the lives of many pneumonia patients since the © 


state-endowed drive to combat pneumonia was 


started in November of 1939. “Not a patient — 
treated with the drug failed to recover,” a press 7 
report announced. The state distributes sulfa-_ 


pyridine free to county health officers for pa-— 


tients unable to buy it. 
Massachusetts 


morial Animal Hospital in Boston, succeeding 
the late Hugh F. Dailey. 

Few veterinarians in the United States are or 
able to match Dr. Schroeder’s seasoned under- 
standing of fractures and their treatment. He - 
has become widely known in veterinary cir- -: 


Erwin F. Schroeder (Ohio '11) was recently 
appointed chief veterinarian of the Angell Me- | 


cles through his literary contributions on frac- P 


ture treatment, and is particularly well known 
for his modification of the Thomas splint, called 
the “Schroeder splint” by a resolution of the 
Veterinary Association. 


> 
* 
ead 
‘ 
; 
WwW 
1) 
~ 
- ‘ 
i- 
\ 
‘ 
. sf 
PS 
te 
2 
\- 
> 
t 
» 
. 
l 
=) 
> 
aa 
* 
y 
: 
er 
. 


Jour. 


Dr. Schroeder is a member and past-presi- ident-elect; Fred Hansen of Pelican Rapids 
dent of the Massachusetts Veterinary Associa- first vice-president; D. L. Halver of Shakope 
tion and a mem the New England Veter- second vice-president; H. C. H. Kernkamp , 
St. Paul secretary-treasurer; and G. J. Pay 
of St. Cloud, new member of the executiy 
board. 

Hon. Harold E. Stassen, governor of the State 
of Minnesota, gave an address at the banquet 
held on the evening of January 8. 


Missouri 

At the December meeting of the Kansas City 
Veterinary Medical Association, the following 
men were elected to office for the ensuing year 
George J. Rife of Kansas City, president; |. J 
Pierson of Lawrence, Kan., vice-president; and 
S. J. Schilling of Kansas City, secretary-treas 
urer. 


Nebraska 
The Nebraska State Veterinary Medical As 
sociation held its 42nd annual meeting at the 
Fontenelle Hotel, Omaha, December 12-13. Th: 
year’s work and annual session were deemed 
so satisfactory that all of the principal cfficers 
were reélected as a reward of merit. These 
officials are: S. M. Score of Albion, president; 
EB. F. Schroeder GA. Ackerman of Lincoln, vice-president; and 
«Sprague of David City, secretary-treas 
inary Association, the A.A.H.A. and the urer. H. Groeteke of Columbus and O. E. Wal: 
A.V.M.A. gren, Platte Center, were chosen to fill vacan- 
cies on the board of directors. 


© 


Minnesota 
The 43rd annual meeting of the Minnesota 
State Veterinary Medical Society was held at 
the Hotel Radisson, January 8-9, Guy Van 
Duzee of Lamberton presiding. ‘in 
L. P. Doyle of Lafayette, Ind., discussed the he 
swine-enteritis syndrome; R. A. McIntosh of | 
Guelph, Ont., presented a practical discussion 
on the digestive disturbances related to the 2 
fore stomachs of cattle; Dwight A. Smith of 
Ames, Iowa, gave a paper on nutritional dis- Signe 
turbances of dogs and cats; and T. A. Sigler 
Greencastle, Ind., discussed equine 
and surgery. 
Among Minnesota veterinarians appearing 
the program were R. Fenstermacher, who dis- ork 
cussed respiratory diseases of poultry; J. N. 
Campbell, who presented a paper on veterinary 
medicine and surgery in the field; and W. L. — 
Boyd, who presented “The Bovine Placenta in 
Health and Disease.” . 
L. E. Stanton, delegate to the House of Rep- | 
_ resentatives of the A.V.M.A., gave a detailed Fontenelle Hotel in Omaha, headquarters of the 
report of the Memphis meeting. He called at- Nebraska state meeting. 
tention to the revised constitution, administra- 
tive by-laws and code of ethics which will be 
voted upon by the House at the Washington, 
D. C., meeting, August 26-30, 1940. Turkey Disease Control in Commerce: 
Eugene B. Ingmand, assistant executive sec- 
retary of the A.V.M.A., addressed the group Kansas City, Mo. 
on the subject of organized veterinary medicine. Physiology of Digestion in Large Animi«|s 
G. S. Failing of Winona was elected presi- aaa A. Hewitt, Iowa State College, Ames, 
dent for 1940; H. G. McGinn of Brainerd, pres- Activities of the U. S. Bureau of Animal 
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The program contained a range of important 
subjects, to wit: 
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PHOTOS FROM THE 
JOURNAL'S CANDID 
CAMERA 


Upper left: Guy Van Duzee of Lamberton, Minn., giving 
his presidential address before the Minnesota State 
Veterinary Medical Society at Minneapolis, January 8-9. 


AT RIGHT, TOP TO BOTTOM 


President Van Duzee shaking hands with Minnesota's 
youthful governor, Hon. Harold E. Stassen. 


Left to right: H. C. H. Kernkamp of St. Paul, Minn., 
secretary-treasurer of the Minnesota State Veterinary 
Medical Society and member of the Executive Board of 
the A. V. M. A.; Carl F. Schlotthauer of Rochester, Minn., 
and G. S. Failing of Winona, Minn., newly elected presi- 
dent of the Minnesota State Veterinary Medical Society. 


New officers of the Wisconsin Veterinary Medical Asso- 
ciation, elected at the winter meeting in Madison, Wis., 
January 10-11, 1940. Back row, left to right: C. M. 
Heth of La Crosse, member of the executive board; 
R. C. Finkle of Seymour, vice-president. Front row, left 
to right: G. A. Gettelman of Hartford, president; B. A. 
Beach of Madison, secretary (reelected). (W. L. Richards 
of Morrisonville was reelected treasurer.) 


Left to right: J. M. Alexander of Cannon Falls, Minn., 

P. H. Riede of Mabel, Minn., J. C. McKay of Duluth, 

Minn., and Darrell Trump of Utica, Neb.—all in attend- 
ance at the Minnesota state meeting, January 8-9. 


J. S. Healy of Madison, president of the Wisconsin asso- 
ciation, making his presidential address. At his left is the 
association's secretary, B. A. Beach of Madison. 


Lower left: Two experienced Wisconsin veterinarians— 
R. S. Heer left), of Platteville, 82 years of age and in 
practice for 50 years (member of the A. V. M. A. since 
1909), and J. F. Roub of Monroe, 84 years of age and 
in practice for 55 years. 
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Industry in Nebraska—J. W. Murdoch, Lin- 
coln, Neb. 
teport, Nebraska Bureau of Animal In 


dustry—J. S. Anderson, Lincoln, 
Coéperative Program of Livestock Im- 
provement—H. G. Gould, Agricultural Ex- 
tension Service, Lincoln. 
American Veterinary Medical 
—L. A. Merillat, Chicago, I11. 
Practical Considerations in Vitamin 
Mineral Nutrition -G. A. Ackerman, 
versity of Nebraska, Lincoln. 
Peritoneal Absorption—Dean C. M. W. 
Pointer, College of Medicine, University of 
Nebraska 
Sheep-Disease 
Division of Veterinary 
State College, Manhattan, 


Association 


and 
Uni- 


Problems—L. M. 
Medicine, 
Kan. 


Roderick, 


Kansas 


J. Frick of Kansas State College described 
the new Russian treatment for demodectic 
mange and other innovations in the field of 
chemotherapy. 


An outstanding contribution was the paper 
of Prof. Gould of the agricultural extension 


Nebraska which, in effect, was an 
closer codperation between 
and the veterinary profes- 


service of 
earnest plea for a 
extension services 
sion. 

A. T. Kinsley of Kansas City was elected an 
honorary member of the Association as a re- 
ward for many years of faithful service to his 
profession. 


Nevada 

Warren B. Earl (Geo. Wash. ’12), director of 
the division of animal industry of the state 
department of agriculture, was the accredited 
representative of The George Washington Uni- 
versity at the inauguration of President Leon 


Wilson Hartman of the University of Nevada 
on December 15, 1939. 
New Jersey 

At the December 13 meeting of the Trent 


Veterinary Medical Association, held at the 
Stacy-Trent in Trenton, an account of the oc- 
currence of encephalomyelitis among pheasants 
in New Jersey and its possible relation to the 
disease in animals and man was presented by 
R. A. Hendershott of Trenton. 

A. C. Wood of Trenton presented a study of 
leptospirosis in dogs compared with the disease 
as it occurs in man and in rats. Interesting 
case reports on fox encephalitis and local edema 
in the elephant also were cited by Dr. Wood. 

J. R. Porreus, Resident Secretary. 


New York 

A regular monthly meeting of the Veterinary 
Medical Association of New York City was held 
at the Hotel New Yorker, New York City, on 
December 6, 1939, J. B. Engle of Summit pre- 
siding. 

M. A. Emmerson of the School of Veterinary 
Medicine, University of Pennsylvania, Philadel- 
phia, who recently returned from a trip abroad, 
spoke on veterinary x-ray therapy in Europe 


and the United States. In his talk he compared 
the x-ray therapy machine in use at the Uy). 
versity of Pennsylvania veterinary school with 
that employed at the Roentgen Institute of the 
Vienna veterinary school. Dr. Emmerson stated 
that the University of Pennsylvania has the 
largest and most powerful x-ray therapy unit 
to be found in any veterinary school in the 
world. Both machines were demonstrated sand 
compared through the medium of lantern 
slides. A few slides in natural color showing 
tumor growths in dogs and the method use) 
in restraining dogs for therapy were shown at 
the conclusion of Dr. Emmerson’s excellent 
talk. 

Case reports were presented by R. MacBrayer, 
M. D., of Summit, N. J., on the physiology of 
male hormones as demonstrated in baby chicks 
(motion pictures); by B. J. Finkelstein on 
pseudorabies or mad itch; and by R. W. Gan- 
nett on modification of the Thomas splint. 


J. J. MERENDA, Secretary. 


North Carolina 

An active campaign for the elimination of 
Bang’s disease is being conducted in codpera- 
tion with the federal bureau of animal indus- 
try. Practically all of the testing is being done 
under the area plan and, as of January 1, 1540, 
nearly two thirds of the counties in the state 
are enrolled for this work. All of the cattle in 
33 of the 100 counties in the state have been 
tested at least one time. 

The test and slaughter method is used and 
it is believed that this is the most satisfactory 
method of eliminating Bang’s disease in the 
state, since the percentage of infection is quite 
low. 


Rhode Island 


The state board of veterinary medical exam- 
iners has voted to extend its examinations from 
one day to two days. Also, applicants will! be 
subjected to more rigid tests. 


South Carolina 

The general assembly of the state is now in 
session and the South Carolina Association of 
Veterinarians is carefully watching the assem- 
bly’s activities in regard to a bill, introduced 
last year, allowing laymen to vaccinate hogs 
with serum and virus. The bill was defeated 
by a large majority last year. 


Tennessee 
Thirty-nine outbreaks of hog cholera were 
reported from 17 counties of the state during 
the month of December 1939. There were 
twelve outbreaks of erysipelas and five of hem- 
orrhagic septicemia during that month. 


Texas 
A regular 
Veterinary Association 


monthly meeting of the Houston 
vas held on January 4 
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at the Texas Agricultural Experiment Station, 
substation No. 3, at Angleton, Texas. The vet- 
opinarians of the laboratory, who are members 
of the Association, acted as hosts. They are J. 
J. Reid, P. C. Piercy and C. A. Woodhouse. R. 
H. Stansel, superintendent of the station, gave 
the address of welcome. J. Gilbert Horning re- 
sponded for the Association and acted as mas- 
ier of ceremonies. 

J. W. Sartwell, president of the Port City 
Packing Company and Stockyards, and W. O. 
Cox, manager of the Houston Fat Stock Show 
and Gulf Coast Council of Agriculture, spoke 
about the importance of the animal-disease-re- 
search station at Angleton. Both men were well 
qualified to speak on the subject, since they 
were influential in securing the station for this 
district. 

Ross P. Marsteller of the Texas A. & M. Col- 
lege at College Station and Hubert Schmidt of 
the Texas Agricultural Experiment Station also 
addressed the group. Sam Byerly, who is in 
charge of the Houston Livestock Marketing Bul- 
letin of the federal bureau of animal industry, 
spoke on the excellent opportunities, yet un- 
touched, for raising live stock in the district. 

Despite the fact that the weather was cold 
and rainy and that most of the members had 
to drive 50 miles to reach the meeting, 72 were 
in attendance. A barbecue and a tour of the 
buildings at the substation concluded the activ- 
ities of the session. 

J. G. Hornina, Resident Secretary. 


West Virginia 

Several cases of encephalitis in children, re- 
ported from Spencer Roan county, have caused 
considerable alarm. The cases occurred in dif- 
ferent parts of the county and it is believed 
that they may be of the equine or bovine en- 
cephalomyelitis type. On one farm a horse died 
after having shown symptoms of illness for 
only four hours, and on three other farms 
calves were reported to have had cerebral hem- 
orrhages, one out of every nine affected ani- 
mals suecumbing. Four different farms were 
involved in as many different sections of the 
country. 

A thorough investigation was made by H. M. 
Newton, T. C. Green and S. E. Hershey and, 
after securing a full history of the symptoms, 
feeding and general conditions, they diagnosed 
these cases as being due to a dietary trouble. 
An autopsy was held and specimens were sent 
to a laboratory for further examination. 


Wisconsin 

The Wisconsin Veterinary Medical Associa- 
tion held its winter meeting in Madison, Jan- 
uary 10-11. 

A. A. MelIntosh of the Ontario Veterinary 
College, Guelph, presented a paper on bovine 
sterility; F. E. Walsh of Iowa State College, 
nes, Iowa, discussed bovine vaginitis; John 


T. Schwab of Oconomowoc presented a series 
of case reports on acetonemia; and Walter 
Wisnicky of the University of Wisconsin, Mad- 
ison, discussed anesthesia of foxes and mink. 
Dr. Wisnicky also presented a report of the 
A.V.M.A. meeting in Memphis. A. W. Lang of 
Milwaukee demonstrated the use of the modi- 
fied Thomas splint in canine practice. 

J. S. Healy presided at the two-day meeting 
and delivered a stimulating address at the ban- 
quet held on the evening of the first day. E. E. 
Heizer of the University of Wisconsin enter- 
tained the banquet gathering with two reels of 
colored motion pictures taken on his recent 
trip to Guatemala and Mexico. 

Officers for the ensuing year were elected as 
follows: G. A. Gettelman of Hartford, presi- 
dent; R. C. Finkle of Seymour, vice-president; 
B. A. Beach of Madison, secretary (reélected) ; 
W. L. Richards of Morrisonville, treasurer 
(reélected); and C. M. Heth of La Crosse, mem- 
ber of the executive board. 


COMING MEETINGS 


Dallas-Fort Worth Veterinary Medical Society. 


Dallas, Texas. February 1, 1940. H. V. 
Cardona, secretary, 2736 Purington Ave., 
Fort Worth, Texas. 

Houston Veterinary Association. Houston, 
Texas. February 1, 1940. W. T. Hufnall, 
secretary, 1612-14 E. Alabama Ave., Houston, 
Texas. 

Small Animal Hospital Association. Los An- 
geles, Calif. February 6, 1940. R. W. Gerry, 
secretary, 8474 Melrose Ave., Los Angeles, 


Calif. 
New York City, Veterinary Medical Association 
of. Hotel New Yorker, New York, N. Y. 
February 7, 1940. J. J. Merenda, secretary, 
136 W. 53rd St., New York, N. Y. 
Louisiana Veterinary Medical Association and 
Short Course. Louisiana State University, 
Baton Rouge, La. February 7-8, 1940. C. M. 
Heflin, secretary, 2120 Tulip St., Baton 
Rouge, La. 
Virginia State Veterinary Medical Association. 


Hotel John Marshall, Richmond, Va. Febru- 
ary 8-9, 1940. A. J. Sipos, secretary, 1102 
State Office Bldg., Richmond, Va. ‘ 


Chicago Veterinary Medical Association. Hotel | 
Sherman, Chicago, Ill. February 13, 1940. 
W. A. Young, secretary, 157 W. Grand Ave., 
Chicago, 

Southeastern Michigan Veterinary Medical 
sociation. 
St., Detroit, Mich. 
Egan, secretary, 
troit, Mich. 


February 14, 1940. F. D. 
17422 Woodward Ave., De- 


Medical Arts Bldg., 3919 John R | 


ioe 
= 
‘ 
a 
a, 
. 
| ; 
‘4 
. 
| Alken 
J 
pe ‘ 
| 
ee 
* 
pe 
* 
> 
Be 
St. Louis District Veterinary Medical Associa- 
tion Melbourne Hotel, St. Louis, Mo. Feb- - ere) 


THE 


294 


NEWS 


Jour. A.V.M.4 


ruary 14, 1940. J. P. Torrey, secretary, 610 
Veronica Ave., East St. Louis, Ill. 

Bexar County, The Veterinary Medical Asso- 
ciation of. Gunter Hotel, San Antonio, 
Texas. February 15, 1940. W. A. Lawrence, 
secretary, 3231 W. French Pl., San Antonio, 
Texas. 

Long Island Veterinary Medical Association. 
Long Island, N. Y. February 15, 1940. Her- 
man Tax, secretary, State Institute, Farm- 
ingdale, Long Island, N. Y. 

Illinois State Veterinary Medical Association. 
Leland Hotel, Springfield, Il. February 15-16, 
1940. C. C. Hastings, secretary, Williams- 
ville, Ill. 

Kansas City Veterinary Medical Association. 
Kansas City, Mo. February 19, 1940. S. J. 
Schilling, secretary, Box 167, Kansas City, 
Mo. 

San Diego County Veterinary Medical Associa- 
tion. Zodlogical Research Bldg., Balboa 
Park, San Diego, Calif. February 19, 1940. 
Paul D. DeLay, secretary, State Poultry 
Pathological Laboratory, Balboa Park, San 
Diego, Calif. 

Colorado State College Veterinary Short Course. 
Fort Collins, Colo. February 20-22, 1940. 
Jas. Farquharson, Colorado State College 
Fort Collins, Colo. 

Southern California Veterinary Medical Asso- 
ciation. Chamber of Commerce Bldg., Los 
Angeles, Calif. February 21, 1940. Charles 
Eastman, secretary, 725 S. Vancouver Ave., 
Los Angeles, Calif. 

Keystone Veterinary Medical 
School of Veterinary Medicine, University 
of Pennsylvania, Philadelphia, Pa. Febru- 
ary 28, 1940. C. S. Rockwell, secretary, 4927 
Osage Ave., Philadelphia, Pa. 

Massachusetts Veterinary Association. 
Westminster, Copley Square, Boston, 
February 28, 1940. H. W. Jakeman, 

i tary, 44 Bromfield St., Boston, Mass. 
Midwest Small Animal Association. Hotel 

Burlington, Burlington, Iowa. March 7, 

1940. C. L. McGinnis, secretary, 1314 Main 


Association. 


Hotel 
Mass. 
secre- 


of Pennsylvania in 1898. He was presidey; 
for several years of the Wyoming state liye. 
stock sanitary board. He joined the Associg. 
tion in 1927. 


Henry Leuthoit of Taylor, Pa., a graduate 
of the Chicago Veterinary College, class oj 
1895, and a member of the Association since 
1912, died on November 20, 1939. 


D. T. Grady of Windom, Minn., died sud. 
denly on November 7, 1939. 

Born on March 13, 1894, at Decorah Falls, 
Iowa, Dr. Grady was graduated from the 
Kansas City Veterinary College in 1918. He 
joined the Association in 1928. 


Richard F. Eagle, 59, nationally known vet. 
erinarian and prominent figure in the meat. 
packing industry, died at the Roseland Com. 
munity Hospital in Chicago, Ill., January 14 
1940, after an illness of five days. 

Dr. Eagle was 

graduated from the 

Kansas City Veteri- 

nary College in 

1901 and, in 1913, 

assumed the posi: 

tion of division su- 

perintendent at 

Wilson & Co. A 

few months later 

he was appointed 

assistant general 

superintendent and, 

in 1931, he became 

vice-president in 

charge of the com- 

pany’s produce 

plants in the Mid- 

= west. For a time 

R. F. Eagle he was an instruc: 

tor in pathology 

and meat hygiene in the Institute of Meat 
Packing at the University of Chicago. In 1931, 
Dr. Eagle was elected president of the Insti- 


St., ria, Ill. 
St., Peoria, il tute of American Poultry Industries and con- 


tinued at that post until his death. During the 
Boer War he was a member of the remount 
division of the British army. 


t 
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DEATHS 


F. W. Close, deputy state veterinarian and 
practitioner in Lewiston, Ohio, for 23 years, 
died of a heart attack on September 1, 1939. 

Born at Little Falls, Minn., on June 30, 1884, 
Dr. Close was graduated from the State Col- 
lege of Washington in 1907. He joined the 
Association in 1910. 


Ernest P. Spaeth of Gillette, Wyo., died on 
November 6, 1939. 

Born at Philadelphia, Pa., November 4, 1873, 
Dr. Spaeth was graduated from the University 


He was in great demand as a speaker and 
served as toastmaster at the banquet held dur- 
ing the diamond jubilee meeting of the A. V 
M. A. at New York City in 1938. Dr. Eagle was 
one of the founders of the Oklahoma Veterinary 
Medical Association and a longtime member of 
the national association, having joined in 1907. 

Among Dr. Eagle’s brothers, J. G. and W. W. 
both dead, were veterinarians and T. J. (K. ¢. 
V. C. 703) is engaged in veterinary practice at 
Cameron, Mo. The sister, now deceased, was 
the wife of a veterinarian, R. B. Grimes (K. C. 
V. C. of Kansas City, Kan. 
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It Remains a Fact 


THAT EVERY SCIENTIFIC BODY IN THE WORLD WHICH HAS 
MADE A CAREFUL STUDY OF RABIES CONTROL HAS RECOM- 
MENDED VACCINATION OF DOGS COMBINED WITH APPRO- 
PRIATE SANITARY MEASURES AS BEING THE BEST MEANS 
OF CONTROLLING THIS DISEASE IN AREAS WHERE INFEC- 
TION IS KNOWN TO EXIST. 


The vast amount of clinical data accumulated through two 
decades in which many million dogs have received rabies vac- 
cine as a prophylactic agent show beyond any doubt that rabies 
vaccine is effective in controlling rabies. The few highly publi- 
cized reports of experiments under laboratory conditions in which 
adverse results are recorded merely serve to emphasize the in- 
ability of the reporters to devise tests that may be expected to 
correlate the results following the use of this vaccine under 
laboratory and field conditions. 


_ The thing of importance to human and animal welfare is the fact 
that rabies vaccine does protect a high percentage of dogs 
against field (or natural) exposure to rabies. 


The record made by Rabies Vaccine (Lockhart) is outstanding. 
We believe this to be due to the care used in selecting virus- 
bearing tissue, and to the method of pro 


developed. 
Prices: 


5 cc vial $0.30 
6-5 cc vials 1.50 
50 cc vial 2.00 


Less 10% trade and 2% cash discount. _ 


Regular tags and certificates are supplied with each dose. Special 
Tags bearing the veterinarian's name are supplied at reasonable 
additional cost. 


ASHE LOCKHART Inc. 


“Producers of Better Biologicals 
for Graduate Veterinarians.” 


a 800 Woodswether Road Kansas City, Missouri 


In Canada—Canada Representatives, Ltd. 
193-195 Spadina Avenue, Toronto, Ontario 
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- The new package of Jen- Sal Rabies Vaccine provides extra 5 Pere 
rah protection for the true container, giving you complete assur- _ 
ed ance that your product is clean and uncontaminated. 
Y p 


Annual vaccination with graduated doses (according to weight) of 
1 Rabies Vaccine (Jen-Sal) may be expected to reduce the number of Rabies cases i 
any defined area. Compulsory licensing and vaccination together with impounca 
and destruction of all unowned dogs is the logical answer to Rabies control and 

_ program with which the dog owning public should co-operate. 


hale) 


Dosage and Administration: | c.c. per three pounds 
of body weight. May be repeated in 7 to 10 days for increased — Pa 
Intraperitoneal administration increasing in pop- 


__ularity. 

‘ Write for price schedule on vaccine 
and for special tags and certificates. 


_JENSEN- SALSBERY LABORATORIES, 


KANSAS CITY, MISSOURI 


PRINTING PRODUCTS CORPORATION—CHICAGO | 
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